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PRE FA C E 



A distinct principle runs through this Edition of the Tablets, not quite nKinifest, 
perhaps, in this Part I., but which will be more apparent in Parts II. and III. 

The Authors have written for the medical stadent intending to become a practitioner. 
They have endeavoured to present the anatomy of the medical man* as distinct from, - but 
along with, - ihe anatomy of the scientist. 



The anatomy of the medical man the Authors take to be the anatomy that can be 
<<seen and handled*' in the most matter-of-fact sense of the words, and so seen and 
handled hy all. 

The anatomy the scientist has developed of late years is the anatomy that only the 
few can see and handle. 



The two forms of anatomy have been presented sepeu*ately. 

Xo attempt has been made at the imporaible and misleading task of fusing modern, 
or subjective anatomy, with the objective or dissecfional anatomy d la Gray, A fa Heath, 
a fa Ellis. 



New facts, - or supposed facts; - not plainly discernible, - statements based upon a 
theory, -have been presented, not in the Tablets, but iu "Notes." If other avocations 
had permitted, the morphology of the. osseous system would have been introduced in these 
Notes. It will be, it is hoped, in some subsequent Edition. 
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" Knife and forceps anatomy " (Mitohell Banks). .X. J[ ^ ^ ) 

MAY 2 5 1 



Heath dealt primarily with the soft parts, and referred to the bones but incidentally. And, 
as classical writers treating specially of the Bones continued to present the old description 
up to quite a recent date, the Author thought hiiLself the first in the field with the new 
description, which he had brought out in 1872. This honour is Mr. Heath's. 



BONES OF THE TRUNK 
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THE VERTEBBiE. 



Present for examination : - 

Sody - Forms a sboH colnmn, whioh presents* 

Ant. Surface - Convex from side to side, concave from ah-jve downwards; presents 

nnmerons small vascnlnr foramina. 
Post. Surface - Gk)ncave from side to side, flat from above downwards; presents 

one or more irregular apertures for exit of vensB basis vertebrsB. 
Upper & Under Surfaces - Bough & slightly concave, and surrounded by a pro. 

niinent rim. 
PodiclOS - Join the body to the laminsB. They are constricted, and their constriction gives 

rise to tho 
Notches - Which latter, by the superposition of the vertebrae, form the intervertebral fora- 
mina. 
LsUXlillSB - Broad & flat, rough above & below for the ligamenta subflava; bound posteriorly 

the 
Forainon - Which, by the superposition of the vertebra, forms the spinal canal. 

Spinous process -Projects backwards from the point of junction of the laminas. 

Transverse processes - Two. Project outwards from the sides of the arch. 

Articular processes - Four. Project upwards & downwards from the point of junction of 
the pedicles with the laminad. The superior ones look backwards, the inferior 

ones look forwards. 

N, — But little, which would be applicable to each of the three groups 
of vertebrsB, can, it is believed, be added to this description. 
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THE THREE GROUPS of VERTEBRA. 



CERVICAL VERTEBKJE — The smalleBt. Present: - 

BODY — Small, broad from side to side. Presents: - 

Upper SuftPACE - Concave from side to aide, and rounded off anteriorly. 
Under Surpace - Convex from side to side, and prolonged downwards ante 
Anterior Surpace - Srtnated therefore on a lower level than the posterio 
rEDICLES — Arise from lower part of body, and of the two 
NOTCH BS — The superior ones are the deepest, and somewhat the narrowosb 
LAMINA — Long and narrow. 
FORAMEN — Lar^e and triangalnr. 

SPINOUS PROCESS — Projects horizontally backwards, and is short, bifid, & { 

inJ 
TRANSVERSE PROCESSES — Short, bifid, grooved superiorly, perforated 
base for passage of vertebral artery & vein, divided at their apex into i 
and posterior tubercles, and situated on the outer side of the pedicles^ in 

the articular p 

The existence of the foramen at the base of the cervical transver 

cesses, and the situation of these processes on the outer side of the pt 

are owing to their being formed of two roots, which, roots correspoi 

posterior one to the transverse processes properly so-called, the an 

one to tc 
ARTICULAR PROCESSES -1 Form a small vertical column. The superior on< 

upwards h, backwards, the inferior ones look downwards h for 

DORSAL VERTEBRiEj — Intermediate in size. Present \ - 

BODY — Heart-shaped, thicker behind than in front, and has t wo dem ijjacets o 

side, which facets articulate with the heads of th 
PEDICLES — Arise from upper part of body, and of the two 
NOTCHES — The inferior ones are the deepest and broadest. 
LAMIN-^ — Short & broad. 
FORAMEN — Small & round. 

SPINOUS PROCESS — Long, triangular, oblique, and ends in a single tubercl 

TRANSVERSE PROCESSES — Long, thick, obliquely directed outwards & back 

and situated dehind the articular processes <Sr» the pedicles. Their extrei 

enlarged, and presents in front an arti cula r facet for tubercle of cone 

i 
From the back of the extremity of the few lower dorsal transverse ] 
ses arise three tubercles, termed external, inferior^ & superior, which tuk 
correspond respectively to the transverse processes of the lumbar ver 
and to the accessory & mammillary tubercles tbnud, the former on thi 
of the transverse processes, the latter on the back of the superior ar 

processes of the lumbar vei 
ARTICULAR PROCESSES — Nearly vertical. The superior ones look baokw 

outwards, the inferior ones look forwards & in 

LUMBAR VERTEBRJSB — The largest. Present : - 

BODY — Large, broadest from side to side, rather thicker in front than behind. 
PEDICLES — Thick ; arise from upper part of body, and of the two 
NOTCHES • — The inferior ones are the deepest & broadest. 
LAMIN-^ — Short, broad & thick. 

FORAMEN — Triangular, larger than in the dorsal region, smaller than in the ce 

SPINOUS PROCESS —Thick, quadrilateral, and ends in a rough vertical bord 

TRANSVERSE PROCESSES — Lon^% slender, directed transversely outward 

situated in front of the articular processes, but behind the pedicles, and in 

with the external tubercles of the lower dorsal transverse processes, to 

they cor re 

On the back of each, near its base, is a small tubercle the accessory tt 

which points downwards & inwards, and which corresponds to the ii 

tubercles on the lower dorsal transverse pro< 

ARTICULAR PROCESSES — Thick, strong & vertical. The superior ones are oo 

look backwards & iuwards, and are further apart than the inferior ones, 

they embrace. The inferior ones are convex, look forwards & outward 

are nearer to each other than are the superior ones. 

On the back of each sapjerior articular process is a small tubercl 
fiiammillary tubercle, which corresponds to the superior tubercles on tiie 

dorsal tiansveiae prot 
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THE THREE GROUPS COMPARED SERIATIM, 



Body " Cervical - Small, broad from side to side. Presents: - 

Upper Surface - Concave from side to side, & ronnded off anteriorly. 
Under Surface - Convex from side to side, & prolonged downwards anteriorly. 
Anterior Surface - Sitnated therefore on a lower level than the posteric-. 
Dorsal - Heart-shaped, thicker behind than in front, and has two demi-faoets on 

each side which demi-facets artioalate with the heads of the ribs. 
LuMBAS - Large, broadest from side to side, rather thicker in front than behind. 

Psdicles " Cervical - Arise from lower part of body. 
Dorsal -Arise from upper part of body. 
LuuBAK - Thick ; arise from upper part of body. 

Notches - Cervical - The superior ones are the deepest, and somewhat the narrowest. 
Dorsal - The inferior ones are the deepest and broadeet. 
Lumbar - The inferior ones are the deepest h broadest. 

LazniziSB - Cbbvical - Long & narrow. 
Dorsal - Short & broad. 
Lumbar - Short, broad & thiok. 

Foraznen Cervical - Large & triangular. 
Dorsal - Small & round. 
Lumbar - Triangular, larger than in the dorsal, smaller than in the cervical. 

Spinous Process — 

Cervical - Projects horizontally backwards, and is short, bifid, & grooved inferiorly. 
Dob SAL - Long, triangular, oblique, and ends in a single tubercle. 
Lumbar - Thick, quadrilateral, and ends in a rough vertical border. 

Transverse Processes — 

Cervical - Short, bifid, grooved superiorly, perforated at their base for passage o( 
vertebral artery & vein, divided at their apex into anterior and posterior tuber- 
cles, and situated on tke outer suie of the pedicles , m front of the articular processes. 
Dorsal - Long, thick, obliquely directed outwards & backwards, and situated behind 
the articular processes &" tke pedicles. Their extremity is enlarged, and presents 

in front an articular facet for tubercle of corresponding rib. 
From the back of the extremity of the few lower dorsal transverse proces- 
ses arise three tubercles, termed external, inferior^ & superior^ which tubercles 
correspond respectively to the transverse processes of the lumbar vertebrae, 
and to the accessory & mam miliary tubercles found, the former on the back 
of the transverse processes, the latter on the back of the superior articular 

processes of the lumbar vertebras. 

Lumbar - Long, slender, directed transversely outwards, and situated 4n front of 

the articular processes, but behind thi pedicles, and in a line with the external 

tubercles of the lower dorsal transverse processes, to which they correspond. 

On the back of each, near its base, is a small tubercle the accessory tubercle, 

which points downwards & inwards, and which corresponds to tlie inferior 

tubercles on the lower dorsal transverse processes. 

Articular Processes — 

Cervical - Form a small vertical column. The superior ones look upwards & back- 
wards, the interior ones look downwards & forwards. 
Dorsal - Nearly vertical. The superior ones look backwards & outwards, the inferior 

ones look forwards & inwards. 

Lumbar - Thick, strong & vertical. The superior ones are concave, look backwards 

& i awards, and are farther apart than the inferior ones, which they embra«oe. 

The inferior ones are convex, look forwards & outwards, and are nearer to 

each other than are the superior ones. 

On the back of each superior lumbar articular process is a small 

tubercle, the mammillary tubercle, which corresponds to the superior tubercles 

on the lower dors>[ki trflun^verae processes. 



'Anttrm' Taifrc/r if 
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PECULIAR VBRTEBRiE 



Are the : ' 

Atlas ) 

: Vide following Tablet. //jt^o.c^r.^ r/*"^' -, l^^x^^ a>u^. , 

7tli Cervical Vertebra, or Vertebra Frominens 

Spinoas process thick, long, prominent, nealy horizontal; ends in a singli 

cle for ligamentum 
Transverse process large, bat slightly grooved, seldom bifid. Its fon 
usually small, sometimes wantingf-, and seldom gives passage 

artery 

1st Dorsal Vertebra 

Body broad from side to side and lipped snperiorly & behind f presents a c 

facet above for head of ls& rib, and a demi-fucet below for upper 

head of 
npinoas process thick & bnt slightly inclined. 

Articular procesf^es somBwhat oblique, as in the cervical vertebras. 

Qth Dorsal Ver ebra 

Usually no inferior demi-faoet. 

10th Dorsal Vertebra 

But one costal facet (the superior), which is usually complete. 

11th Dorsal Vertebra 

But one costal facet, which is always complete. 
Transverse processes short, and without articular facots. 

12th Dorsal Vertebra 

Bat one costal facet, which is always complete. 
Transverse processes short, and without articular facets. 
Inferior articular facets, convex and looking forwards & outwards like tl 

lumbar vei 

5th Lumbar Vertebra 

Body much thicker in front than behind. 

Spinoas process small. 

Inferior articular processes, farther apart than superior. 

Transverse processes, large, thick, slightly incluied upwards. 
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ATLAS & AXIS. 

THE ATLAS 

J'rescnts anterior ft posterior arches, foramen, and lateral masRes. 

ANTERIOR ARCH — Presents : 

Anterior Surf. - Convex, in centre of which is a 

tubercle for superior oblique portion of lon^^ns colli, and for superficial 
anterior occipito-atloid & superficial anterior atlo-axoid li<jfiments. 
Posterior Surf. - Concave, in centre of which is an 

aval facets which articulates with odontoid process of axis. 
Upper & Lower Borders - For deep anterior occipito-atloid & deep anterior ntlo. 

axoid ligaments. 

POSTERIOR ARCH — Presents jnst behind the lateral masses the 

Grooves representing the supericr St* inferior intervertebral notches. — The 
^ t- superior grooves, which are the deepest and are sometimes con- 

verted into complete foramina, transmit the vertebral ajtery & 

the suboccipital nerve. 
The posterior arch then becomes rounded, and is rough 
above & below for the posterior occipito-atloid & posterior atlo- 
axoid ligaments. It ends posteriorly in a 
tubercle for rectus capitis posticus minor. 

FORAMEN — Large, and divided by transverse ligament (transverse portion of crucial liga- 

ment) into a posterior part, the largest, for spinal cord & its? 
membranes, and an anterior part, the smallest, which receives 

the odontoid process of the axis. 
LATERAL MASSES — Short & thick columns of bone, which present internally, externally, 

above & below, a 
tubercle for the transverse ligament ; 
Tiansverse Process - Large, not bifid nor grooved superiorly, perforated at its 

base by a very large foramen ; 

Sup. Articular Surf. - Large, oval, concave, converging towards its fellow 

anteriorly, and looking upwards, inwards & slightly backwards. 

Inf Articular Surf - Rather smaller, flat, circular, and looking downwards 

& inwards. 



THE AXIS 



Presents the following partionlari t ieB : 



< ' '«' (n\ 



Body - -A. good deal thicker in front than behind. It presents anteriorly a 

median ridge <Sr* two lateral depressions for part of internal or vertical por- 
tion of longus colli, and is surmounted by the 
> '•.*.,^ ./^ A ..- ... Ac^.^ » .- Odontoid Process - Tooth-like, presenting : 

r ,. *^t / ^ / ^ ^ -<4/^x -For median or suspensory occipito-odontoid ligament, and, laterally, 

*^' •*'•*' '^ ' A ' '' '' ^ for lateral occipito-odontoid, or check ligaments. 

J^.., . ..^ /<,.-/ . ^^^y - Articular in front & behind for anterior arch of atlas & transverse 

ligament. 
Neck -Constricted, and bound down by tran«?verse ligament. 

Pedicles - strong & thick, lie beneath the superior articular surface, and are but very slight- 

r \y grooved superiorly. 

J Notches -The superior are very shallow, and lie behind the superior articular surfatses : the 

interior ones are much deeper and lie in front of the cojrespond- 

— ing articular surfaces. 
IiaminSB - Thick & strong. 

Foramen - Large, but smaller than that of atlas. 

Spinous Process - Thick, bifid, deeply grooved inferiorly. 

Transverse Processes - Small, pointed; foramen oblique upwards & outwards. 

Articular Surfaces : 

Superior - Rest upon the body, pedicles & transverse processes in front of the 
notches, and are largo, flat, circular, and look upwards & out- 
wards. 
Inferior - Smaller, look downwardd & forwards, and are similar to those of 

the other cervical vertcbrsF). 
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HE BIBS. 

'. Twelve. 

y Seven Sternal or True - Connected to the sternnm by their costal 

ages; these increase in length from above down 
Five Fahe or Asierttal - Of which the three first are connected by th< 
tilages to the cartilage of the rib above, while the two 
floating Hbsy are entirely disconnected in front. The aste 
false ribs decrease in length from above downwards. 

The breadth of the ribs decreases from the Ist to tl: 
BO does also the width of the corresponding intercostal i 

The degree of obliquity of the ribs increases from 
to the 9th, and decreases from the 9th to the 12th. 
most marked between the head & the posterior angle. 

The ribs are both curved & tivisted upon them 
The curve of the ribs is most marked in the neighboi 
of the posterior angle. The twist is such that the out 
face of the shaft looks slightly downwards behind & s 
upwards in front, and that, if the lower border of thi 
be placed upon a flat horizontal surface from the a: 
extremity of the bone to the posterior angle, the part 
bone behind the angle, will be found to pass upward 



,< 



COMMON CHARACTERS — a nb presents two extremities & a shaft. 
• POSTEIRIOR "E X TREMITY Presents head, neck & tuberosity. 



Head - Presents : 



two oblique facets i a small superior one & a larger inferior one, 
facets articulate with the bodies of two adjoining vei 

and are separate 
horizontal lidgCy to which the interarticular ligament is atta< 

Neck - Flattened from before backwards, about an inch in length ; pros 
Anterior Surf - Smooth, continuous with inner surface of the shat 
Posterior Surf. - Rough for interosseous oosto-transverse ligamem 
Upper Border - Has a rough crest, for superior costo-transverse lig 
Laiver Border - More or less rounded. 

Tuberosity - Most prominent in the upper ribs. Presents : 

Infei'ior IntetJtal, or Articular Portion - Has a facet for the extrei 
the tran verse process of the inferior of the two vertebr 

which the head is con: 
Superior External, or Non-articular Portion - Bough for external 

transverse lig 

SHAFT — Thin <fc flat. Presents: 

Outer Sukfacb - Convex, on which is found posteriorly the 

Angle, Of Posterior Angle - A rough line oblique downwards & for 
which gives attachment to the tendons of the sacro-lui 
its accessory muscle, & the oervicalis ascendens, and 

sepa 

posterior rounded portion, giving attachment to the longlssirau 

and increasing in length from the 2nd rib to the 10th, 

anterior flattened portion, smooth, looking slightly downwards 

&, slightly upwards in front, which presents anterio 

Anterior Angle - Similar to the posterior but more faintly marked 

Inner Surface - Concave, looks slightly upwards behind & slightly 

wards in front, and presents infei 

ridge extending over the posterior two-thirds of the shaft, i 

marked behind, which ridge gives attachment to the ii 

intercostal muscles, and forms the inner boundary 

Groove - For the intercostal vessels & nerves, which groove is de( 

most marked just in front of the 

Upper Border - Rounded j gives attachment to both internal & externa 

f costal n 

.1 y Lower Border -Thin & sharp. Forms outer boundary, of foregoing \ 

■ ' ' C and gives attachment to corresponding external inte 

] 

ANTERIOR EXTREMITY — Compressed from before backwards, prese 

deep oval pit t g ^u d icd with vascular foramina into which ] 
• V " , . corresponding costal cartilage is re 
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PEGTJLIAIt RIBS. 



Are the i 

First Rib - Broad, flat, horizontal, the most curved, and usually the shortest. Its 

Surfaces - Look upwards k downwards. 

Upper Surface - Presents posteriorly a 

rough impression for scalenus medius, and anteriorly a slightly marked 
tubercle most prominent internally, for scalenus antious, which tuber- 
cle separates 
two shallow grooves^ the anterior one for the subclavian vein, the 

posterior one for the subclavian artery. 
Under Surface - Has no ridge nor groove. 
BoRDEBS - Are turned inwards & outwards. 

Inner Border - Concave, thin ; presents inner part of tubercle for scalenus 

antic us. 
Outer Border - Convex & rounded. 
Head - Small, rounded, with a single facet for 1st dorsal vertebra. 
Neck - Short & rounded. 

Tuberosity - Large, prominent, situated on outer border. 
Angle - Blended with tuberosity. 
Anterior Extremity - Large & thick 

Second Rib - is longer, less curved, only slightly oblique, and scarcely twisted. 

Surfaces - Look slightly outwards & inwards. 

Outer or Upper Surface - Rough & prominent towards its middle for second & 
third digitations of serratua magnus; rough posteriorly for 

scalenus posticus. 
Inner or Under Surface - Has but a short & slightly marked groove. 
Tuberosity & Angle - Close together j the latter slightly marked. 

Tenth Rib 

Head - Has usually but a single articular facet. 

Eleventh Rib 

Head - But a single articular facet. 

NaNECK. 

No Tuberosity. 

Twelth Rib 

Head - But a single anterior facet. 

No Neck. 

No Tuberosity. 

No Angle. 

No Groove. 

The two last ribs are but slightly curved, and are short & pointed, 

the twelfth rib being sometimes the shortest of all. 
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Gonsiste of five vertebrsB blended together, sometimes of six, ocoasionally ot four. 
Broad, thick, triaogular^ slightly curved, inclined downwards h backwards from promontory ; 

broadest, least curved & most oblique in female. Presents : - 

or. c^v^.... ,j ANTERIOR SURFACE — Concave'from above downwards alonpr whole or part of its extent, 

, slightly concave from side to side. Presents from the middle line outwards : - 

^" i^'/'*«y.<- ^, Bodies of the Five Vertebrse separated by Four Ridges. - The bodies are 

J- ^.(^ ^^ ^-- flattened, and they diminish in size from above downwards. The ridges, which 

mark the original separations between them, lead laterally to the 
Pour Anterior SsiCral Foramina. - These look forwards & outwards, diminish in 

size from above downwards, and are prolonged externally into 

X y-XA-vy»-fc^p** c*^-6^^ 40^^->r^ Four Broad & Shallow Grooves, - Which grooves give attachment to the pyri. 

z^^^>^ n. v^,v> «>»v«tH- 4r formis muscle, as do also the 

^ ' '^ "" t Three Fromixxent Ridges, - Which separate them from each other. 

^>^^«<'pC^ *y ^^ ^^■w^r'**^^^*^ /-*u^ > These grooves & these latter ridges lie upon a portion of the bone some- 

•^ , times called the lateral masSy which portion is formed by the blending of what 

are sometimes called the anterior transverse processes ; these anterior transverse 
processes corresponding to the lumbar transverse processes & also to the external 

tubercles of the inferior dorsal transverse processes. 

POSTERIOR SURFACE — Narrower, convex, uneven. Presents from the middle line out- 
wards: - 
Three or Four Tubercles - Corresponding to the three or four upper saoral spinous 
processes (the lower ones remaining undeveloped), which tubercles are usnally 

more or less blended into one prominent median ridge. 

A Longitudinal Groove - Corresponding to the laminae. - These lamina) are broad & 

well developed superiorly, but they are nearly undeveloped inferiorly, where 

they merely assist in forming the lateral boundary of the inferior aperture of 

the sacral canal. 

A Series of somewhat Indistinct Tubercles - Corresponding to the articular 

processes. The two lower tubercles blend together, and form, on either side of 
the inferior aperture of the sacral canal, the sacral cornua, which oornua articu- 
late with the cornua of the coccyx. 
Four Posterior Sacral Foramina - Smaller & less regular than the anterior ones. 

A Series of Eminences - Which are sometimes called ihQ posterior transverse processes, 

and which correspond to the accessory tubercles on the back of the lumbar 

transverse processes & to the inferior tubercles on the back of the few lowei 

dor&al transverse processes. - Between these latter eminences & the median 

tubercles is comprised the sacral groove for origin of erector spinse. 

LATERAL SURFACES — Broad above, where they present anteriorly the 

. . Auricular Surface -Ear.shaped, covered with cartilage for articulation with iliam, - 

.<.., , v/^*.c ^c^c— :. and posteriorly 

/ a/t- ,.v- j'a,, At..- Several Deep & Rough Impressions - For posterior sacro-iliao ligaments. - In. 

y f feriorly the lateral surfaces become contracted into a 

'^'' * 7]un Border - For sacro-sciafcic ligaments & gluteus maximus muscle. This border, 

after presenting the prominent 

Inferior Lateral Angle, - is depressed into a 

Deep Notch - For anterior division of 5th sacral nerve, which notch is further deep- 
ened by the vicinity of the transverse process of the first piece of the coccyx, 
and is even transformed sometimes into a complete foramen by the articulation 

of this transverse process with the border of the sacrum. 

BASE — Broad & expanded, and looks upwards & forwards. Presents the body, pedicles, notches, 

laminae, foramen, spinous, anterior & posterior transverse, & articular processes of 

the first sacral vertebra : ~ 
Body ~ Forms part of promontory or sacro-vertebral angle. 

Foramen - Lai'g©* triangular j forms superior aperture of saoral canal. 

Anterior Transverse Processes - Expanded into a broad flat triangular surface 

continuous with iliac fossa. 
Posterior Transverse Processes - Form two pointed eminences on the outer side' 

of the articular processes. 
Articular Processes - Similar to the superior articular processes of the lumbar ver« 

vertebrsB, but farther apart. 

APEX — Curves downwards & forwards, and presents the small oval under surface of body o' 

last sacral vertebra, which under surface articulates with corresponding part of first. 

piece of coccyx. 

SACRAL CANAL — Large & triangular above, small & flattened below, where its posterior 

wall is rendered incomplete by the non- development of the spines & laminesof the ono 
or two last sacral vertebrsD. into it open laterally both the anterior & the posterior 

saoral foramina. 



iM TUROtOU TBK HACKIM. (Gmj.) 



THE COCCYX 



Consists of four, sometimes of five, occasionally only of three verfcebrsB, which vertobri 
both incomplete and more or less rudimentary: -incomplete^ for*they are all def 
in pedicles, laminae & spinous processes, and consequently also in spinal canal & j 
vertebral foramina: -more or less rudimentary ^ for the transverse & articular pro( 
: are distinguishable only in the first two or three vertebrae; the one or two last ^ 
brsB are therefore reduced to mere nodules of bone. 

The First Coccioeal Vertebra is the largest & broadest. It articulates i 
with the last sacral vertebra by means of the oval & concave upper surface of its 
Its transverse processes project outwards, deepening the notch for the anterior div 
of the 5th sacral nerve, somtimes even transforming that notch into a complete fon 
by curving upwards and articulating with the lateral margin of the sacrum, 
superior articular processes are prolonged upwards into the corntia^ which cc 
articulate with the cornna of the sacrum. 

The Three Lower Coccygeal Vertebrae diminish m size from above c 
wards. ' They are usually joined to each other in the adult, the primitive lir 
separation between them being marked by slight transverse furrows; but up t 
middle period of life the second coccygeal vertebra is frequently found sepa 
from the first one. 

At a more advanced age all the four bones become fused into one, which,i 
still lator period, especially in the male, is frequently joined to the sacrum. j 

The coccyx gives attachment to the ooccygeus, gluteus maximus, levator 
external sphincter muscles, and to the greater & lesser sacro^sciatic ligaments. 
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THE SPINE in GENERAL. 



The spine consists of 33 vertebrsa, i.e,i 7 cervical, 12 dorsal, 5 lumbar, 5 sacral, 4 coccygeal. 
Its average length, measured along its anterior aspect, is about 28 inches. 
It presents tl^e four following carves: 

Cervical ^ Convex anteriorly ; from odontoid process to 2Qd dorsal. 

Dorsal - Concave anteriorly; from 2nd to 12th dorsal. 

Lumbar - Convex anteriorly; from 12th dorsal to sacro-vertebral angle. 

Pelvic - Concave anteriorly ; from sacro-vertebral angle to tip of coccyx. 
In the dorsal region it usually presents also a slight lateral curve convex to the right, pro- 
bably due to muscular action. 
Its anterior^ lateral, & posterior aspects, and the vertebral canal, present the following 

points of interest : - 

ANTERIOR ASPECT ^ "^^^ pillar formed by the superposition of the bodies of the verte- 

broa may be divided with respect to the width of the bodies into the four following 

• pyramids: 

Cervical Pyramid - Broadest below; from odontoid process of axis to Ist 

cervical. 
Superior Dorsal Pyramid - Broadest above; from 1st to 4th dorsal. 
DoRSO- Lumbar Pyramid - Broadest below; from 4th dorsal to last lumbar. 
Sacro-Coccyoeal Pyramid - Broadest above; from base of sacrtim to tip of 

coccyx. 

LATERAL ASPECT — ^^^ antero-posterior diameter of the bodies increases steadily from 
above downwards as far as the last lumbar vertebra; it then diminishes rapidly. - The 

demi- facets for the ribs are seen in the dorsal region. 
The pedicles are concealed in the neck by the transverse processes. 
The intervertebral foramina increase in size from above downwards, and lie, in 
the cervical region, between the transverse processes, in the dorsal & lumbar regions, in 

front of the transverse processes. 

The transvet se processes lie, in the cervical region, on the outer side of the pedicles 

6^ in front of the articular processes ; in the dorsal region, behind the pedicles &* f' ^hij^jh e 

articular processes ; in the lumbar region, behind the pedicles but in front of the /i&waCv ' lftr 

processes, - In the dorsal region, the transverse processes, on account of their being 

inclined backwards, describe a greater curve than do the bodies. 
The spinous processes, on the contrary, describe a lesser curve on account of 

their inclination downwards. 

POSTERIOR APECT — The spines, though they normally occupy the median line, are 

sometimes deviated slightly to one side or to the other independently of disease. 

The vertebral groove is broad <Sr» shallow in the cervical region, narrow <&* deep in 

the dorsal region, ftarrow but rather shallow in the lumbar region. 
The distance between the laminss is greatest in the lumbar region, least in the 

middle part of the dorsal. 

The width between the extremities of the transverse processes is great in the 

atlas, bnt much smaller in the axis; this width increases from above downwards in 

the cervical region, diminishes in the dorsal region, again increases in the lumbar; it 

suddenly becomes very great opposite the base of the sacrum, and then diminishes 

rapidly throughout the sacro-coccygeal region. 

VERTEBRAL CANAL — Follows the curves of the spine. It is broad & triangular in the 

cervical region, small & circular in the dorsal, triangular & intermediate in size in the 

lumbar. In the sacral region it is pretty large & triangular above, smaller & flattened 

from before backwards towards middle, deiicioat in its posterior wall below. 



THE PELVIS. 



Bony ring formed by the innominate bones, saornm & ooooyz, and divided intot - 

FALSS PCLVIS — The enperior expanded portion corresponding to the iliao fossa), 
walls are defioient in front between the anterior borders of the ilia and the bod 
horisontal rami of the pnbes, and defioient also behind between the posterior snp 

iliao spines & the sa( 
TRUSS P£LVIS — The inferior oontraoted portion ; presents for examination i - 

Superior CirCTUnference, Brim or Inlet - Heart-shaped ; bonnded by or( 

spine of pabes, ilio- pectineal line, anterior border of base of sacrum & s 

yertebral angle. Looks apwards & forwards in the direction of a line d: 

from middle of coccyx to nmbilicns, and forms in the erect postnre an ans 

from 60^ to 65^ with the horizontal, the base of the saornm lying aboat 3| ii 

above upper border of the symphysis (Nagele). Its diameters are as folio 

SacrO'Pitbic (ant.-post.) male, 4 inches; female 4J inches; 

IliO'Iliac (transverse) » 4^ » » ^ m 

Sacrff'Hiac (oblique) „ 4^ „ • » 5 „ (Thoms 

del 

Cavity - Short curved canal broadest towards middle, shallow in front (1} to 2 ii 
along back of symphysis pubis) , deep behind (4J to 5 inches along oonoav 
sacrum & coccyx). Each of its three diameters measures 4^ inches in the 

5 or 52 in the female (Thomson & Glel 

Lower CircUXXlfereilCe or Outlet - Bounded by pubic arch, coccyx, & tubero 
of ischia. Apparently very irregular, but less so in reality, especially when 
sidered in connexion with parturition, for the sacro-sciatic notches are bri 
over in the recent state by the sacro-sciatic ligaments, and the coccyx is 
movable during pregnancy and is easily pressed backwards by the head o 
foetus. Looks downwards & forwards in the direction of a line, which, 
longed upwards, would just touch the base of the sacrum ; the top of the c( 
lying, on a average, in the erect posture, from 7 to 8 lines above apex of 

aroh (Nagele). Its diameters are as folio 
Coccy-Pubic (ant.-post.) male, 3J inches; female 5 inches. 
BUIsehiatic (transverse) „ Si „ - »» 4f „ (Thoms 

del 

THE FEMALE PELVIS - As compared with the male pelvis, is lighter <fe more sle 

and the muscular impressions on its surface are less marked. It is broader front 
to side. The ilia are more expanded, and the iliao spines more widely sepai 
The inld of the true pelvis is larger, and also more circular on account of the 8 
vertebral angle being less prominent. The cavity of the true pelvis is more capai 
though shallower, and the spines of the ischia project less into it. The outlet is 
expanded h more dilatable, the pubic arch being wider, its edges more evertec 
tuberosities of the ischia farther apart, and the cocoyx more movable 

/ 
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THE! STSRNUM. ^-^^ >'^ -^<^...^... ^*r. -'.. j-^ .^^^ r^^i^ ^^c w. /.. .J 



Long narrow flat bone, obliqae downwards h forwards, and slightly convex anteriorly 
from above downwards, which constitutes the anterior abatment of the clavicle <& of the 
seven first costal cartilages. It consists originally of six segments, of which segments 
the four middle ones are usually joined together iu the adult, while the npper one & the 
lower one remain distinct till a more or less advanced age is reached. This groupment 
of the primitive segments gives rise to the three parts of the adult bone, which parts are 

from above downwards the 

Manubrium -The thickest part, broad above, narrow below; supports the clavicle & the first 

costal cartilage, and partly also the second costal cartilage. 

Gladiolus - The longest & central part, blade-like, & broadest a little below its middle ; sap- 
ports the third, fourth, fifth & sixth costal cartilages, and partly also the second &l 
the seventh ones. Is sometimes perforated by the sternal foramen, 

Ensifobm OB Xtphoid Appendix - Very variable, - broad, - pointed, -perforated, - forked, - 
defiected to one side or other. Partly supports the cartilage of the seventh 

rib. - The bone presents : - 

Anterior Surface -* Oonvex from side to side & concave from above downwards in the mann- 

brium ; flat, and marked by three transverse lines in the gladiolus, which lines 
correspond to the points of junction of the four middle segments, and also to the 
points of articulation with the gladiolus of the third, fourth, & fillh costal car- 
tilages. - Gives attachment to sternal portion of sterno-mastoid, peoturalis 
major, and anterior chondro-sternal h chondro-xyphoid ligaments. 

Posterior Surface - Slightly concave, smoother; marked in the gladiolus by three transverse 

lines corresponding to, but less distinct than, those on the anterior surface. 
Gives attachment to sterno-hyoid & -thyroid, triangularis sterni, median fasoi. 

cuius of diaphragm, and posterior chondro-sternal ligaments. 

Superior Border - Thick ; presents in the centre the 

Interclavicular Notch^ -and. later ally the 

Clavicular Facets - Convex from before backwards, concave from above downwards 
& outwards; articulate with the interartioular fibro-cartilage of the sterno- 
clavicular articulation. 

Lateral Borders - Present seven costal articular depressions separated by six intervening 

scallops, which latter diminish in breadth from above downwards. The seven 
articular depressions are situated as follows: -the first one on the side of the 
manubrium just below the clavicular facet; the j-^^^;;^ one at the point of articu- 
lation between the manubrium & the gladiolus (it therefore presents two 
facets) ; the third, fourth ^ fifth ones on the sides of the gladiolus opposite the 
points of junction of its four primitive segments; the sixth one on the side of the 
last segment of the gladiolus; \,hQ seventh one at the point of articulation be- 
tween the gladiolus & the ensiform appendix. 

Apex " Formed by the ensiform appendix; gives attachment to linea alba, anterior abdominal 

aponeurosis & innermost fibres of rectus abdominis mascla 



THE COSTAL CARTILAGES. 



Thvelve, The first seven connect corresponding rib to sternnm, the three next are join 

cartilage of rib above, the last two are niiattached in 1 
In breadth^ they decrease from the first to the last, as do alao the interoostal spaces. 
In lengthy they increase from the Ist to the 7th, and then-diminish from the 8th to the 
In direction^ the first is slightly obliqae downwards, the second horizontal, the third sli( 
obliqae upwards; the tivolast follow the direction of the corresponding ribs; a 
others follow this direction for a short distance, and then ascend more & more 

qnely to the sternnm or to the preceding carti 
They all taper towards their sternal end, excepting the two first; the sixth, seventh, eight 

ninth are enlarged at their points of articulation with each o\ 
They present : - 

Anterior Surface ' C?on vex, looks upwards & forwards, - for subclavins, pectoralis maji 

rhomboid or costo-clavicnlar ligan 

Posterior Surface -* Concave, looks downwards & backwards, * for triangularis sierai, ti 

versalis, & diaphr 

Upper Border - Concave. For intercostals. Presents the ohondro-chondral interarti< 

facets in the 7th, 8ih, & 9th cartili 

Lower Border - Oonvex. For intercostals, internal oblique & rectus abdominis. Present^ 

chondro-chondral interarticalar facets in the 6th, 7th, & 8th cartiU 

I 
Costal Extremity - The largest ; rough & rounded, implanted into, & continuous with, anf 

extremity of correspondini 

Anterior or Sternal Bztremity - ^^^ smallest. Smooth & triangular, and fits into siM 
articular notch, in the case of the Snd, 3rd, 4th, 5th, 6th, & 7th cartilages; poi 
and joins with the cartilage above, in the case of the 8th, 9th, & 10th ; point 
free in the case of the 11th A 12th ; enlarged and directly continuous witl 

sternum in the case of thi 



I 
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THE THOBAX in GENEBAL. 



Conical with convex walls and axis oblique downwards & forwards ; broadest bolow & from side 
to side; bounded by dorsal portion of spine, ribs, costal cartilages & sternum. Presents for 

examination : - 

OUTER SURFACE — Convex. Presents ; - 

Anterior Aspect - Obliqne downwards & forwards, 8} inches in height. Presents 
sternum, costal cartilages, & front part of ribs, which latter present their anterior 

angles disposed in a line obliqne downwards & outwards. 

Posterior Aspect " Twelve inches in height, depressed centrally, oonvex on either side. 

Presents : - 

In Middle Line * Spines, vertebral grooves, transverse processes, costo- transverse 

articulations ; - 

Lateballt - Prominent convexity of posterior part of ribs, which convexity in- 
creases in breadth from above downwards, and is bounded externally by 
the posterior angles of the ribs disposed in a line oblique downwards & 

outwards. 
Lateral Aspect - Oblique, rounded, thirteen inches in height, most convex posteriorly. 

/n length the ribs & the costal cartilages increase from the 1st to the 7th, 
and decrease from the 8th to the 12th ; the intercostal spaces increase from 
the 1st to the 5th only, and then decrease from the 6th to the 11th. The width 
of the ribs & intercostal spaces decreases from the 1st to the last, the width of 
the latter being greatest in front. The degree of obliquity of the ribs increases 
from the 1st to the 9th, and decreases from the 9bh to the 12th ; it is most 

marked behind. 

SUPERIOR APERTURE or APEX — Narrow, heart-shaped, obliqne downwards & for- 
wards, bounded by the sternum, first dorsal vertebra, first rib & first costal cartilage. 

INFERIOR APERTURE or BASE — Expanded from side to side, widest towards 
middle, and, from before backwards, diminished behind by prominence of body of last 
dorsal vertebra, and greatly increased in front by being prolonged upwards & for- 
wards between the asternal ribs & their cartilages as far as the ensiform appendix. 

INTERNAL CAVITY — Broadest from side to side, narrowed from before backwards in 
middle line, and partly divided posteriorly into two, by the incomplete septum formed 
by bodies of vertobre, on either side of which bodies it is prolonged backwards so as to 

form two deep grooves widest below. 



i,u (MorriB.) 
their proper poaiUi 



BONES OF THE SKULL 
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THE FRONTAL BONE 



Artionlates with sphenoid ft ethmoidi and with both parietal, nasal, superior maxillary, lachry- 
mal A malar 
Divided into Tertioal or frontal, and horizontal or orbito-nasal portions. 

VERTICAL OR FRONTAL PORTION — PreMnt.. 

Szt. SurflElce - Presents in median line : 

Median suture, nsnally obliterated a few years after birth, and below whioh fs the 
Nasal eminenee , or glabella: - and laterally from above downwards 
Frontal eminence; 

Superciliary ridge oansed by projection of frontal sinnses, broad 

inwardly where it joins the nasal eminence ; 
Supraorbital arch, presenting at its inner third the 

Supraorbital notch or foramen, for supraorbital vessels ft nerve, - 

and whioh aroh terminates externally and internally in 

the external ft internal angular processes. 

EXT. ANGULAR PROOBSS - Thick ft strong; articulates with malar 
^ bone, and presents externally a part of the 

Temporal ritlge. 

INT. ANGULAR PROCESS - Thinner ; articulates with lachrymal bona 

and bounds the 
Nasal notch, whioh articulates with nasal bones ft nasal pro- 
cesses of superior maxilla, and presents below the 
Nasal spine. 

Int. Surface - Ooncave. Presents in median line and fit>m below upwards ; 

Foramen cctcum (completed behind by ethmoid) for small vein to longitudinal 

sinus and a process of falx oerebri{ 
Frontal crest, which is continued into 

Groove for longitudinal sinus ft falx cerebri \ - and laterally 
Cerebral impressions and 
Grooves for branches of anterior ft middle meningeal arteries. 

HORIZONTAL OR ORBITO-NASAL PORTION — Oonsiste of the two 

orbital plates separated by the ethmoidal notch. 
ORBITAL PLATES - Present : 

Under Surface - Concave, on whioh are seen externally the 

Lachrymal fossa for lachrymal gland, and internally the 
Fovea trochlearis for pulley of superior oblique. 

Upper Surface - Convex, forms part of anterior fossa of base of skull, and 

presents well marked cerebral impressions. 

ETHMOIDAL NOTCH - Is filled up by horizontal plate of ethmoid. - The under 

surface of its margin presents : 
Several half cells, which complete ft close the ethmoidal cells, and 
Tkuo grooves, which form part of 

Anterior ethmoidal canal for nasal n. ft ant. ethmoidal vessels, and of 
Posterior ethmoidcd canal for posterior ethmoidal vessels. 
Tn front of the ethmoidal notch is the 

Nasal spine, which articulates with nasal bones ft perpendicular plate of 
the ethmoid and forms part of roof of nose, and on the sides 

of which are the 
Openings of the frontal sinuses 

The circumference of the bone is thick in the vertical or fiH)nta1 portion, 
where it is serrated for articulation with the parietals, and is 
bevelled at the expense of the inner table, above, of the outer table, 
below. In the horisontal portion the circumference is thin ft serrated 
for articulation with the lesser wing of the sphenoid. At the janotion 
of the two portions of the bone the circumference presents a large 
triangular roogh surface for articulation with the greater wing of 

the sphenoid. 

" See pp. 50 & 51 ; see also Fijj. 75, p. 6b". 
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THE OCCIPITAL BONE. 



▲rtioulates wifch parietalSj mastoid & petrona portions of temporals, sphenoid & atlas, 

presG 

OUTER SURFACE — Convex. Presents from behind forwards : 
Ext. occipital protuberance for ligamentnm nnohsB ; 
Ext. occipital crests from which are given off laterally the 

* Slip, curved linCi for trapezius, sterno-mastoid & oooipito-frontalis ; and 
Inf. curved line for recti capitis postici major & minor which are also insc 

into depression below. - Between the two carved linei 

inserted the complezns, splenins & superior obi: 

Foramen magnum for cord and its membranes, spinal accessory nerves & vertc 

arteries, on outer side of which foramen an 

Condyles^ oblong, converging in front, convex from before backwards, loo 

downwards & outwards ; rough inwardly for attachmei 

check ligaments, and having in ; 
Ant. condyloid foramen for hypoglossal nerve i having behind 
Post, condyloid fossa sometimes perforated by posterior condyloid 
men for a small vein to lateral sinus, and having on 

outer sid 
fugular process for rectus capitis lateralis & lateral occipito-a 

ligan 
Basilar process presenting in middle line the 

Pharyngeal spine for tendinous raphe & superior constrictor of pharynx, 

latera 
Hough depression for recti capitis antici major & minor. 

INNER SURFACE — Concave, presents from behind forwards : 

Crucial ridge, to centre of which corresponds the torcular Herophili, and of whic 
Upper division ascends to superior angle, and is deeply grooved for sup 

longitudinal sinus & falx cer 
Inf. division, or int. occipital crest, descends to foramen magnum whe 

bifurcates; gives attachment to falx cere 
Lateral divisions bound posteriorly the inferior occipital fossBB, and are d( 

grooved for lateral sinuses & tentorium cerel 
Foramen viagnum, near side of which are the 

Ant. condyloid foramina & sometimes the 
Post, condyloid foramina. 
Basilar groove, which supports medulla oblongata & pons, and on each side of v 

is a 
Groove for inferior petrosal sinus. 

BORDERS —Four: 

Superior - Form lambdoid suture by articulating with parietals. 
Inferior - Articulate with mastoid & petrous portions of temporal, and a 

in forming jugular foramen or foramen lacerum posti 

ANGLES — Four : 

Superior - Received between the two parietal bones, and corresponi 

posterior fontai 
Inferior - Joins with body of sphenoid about 18th or 20th year. 
Lateral - Received between posterior inferior angle of parietal and ma 
portion of temporal ; presents on its inner surface outer end of g 

fbr lateral i 

' See pp. 50 & 51. 
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THE TEMPORAL BONE. 



Ii litiiAted at lide of base of iknll, and articulates with parietai, occipital^ sphitund^ malar h inferiot 

maxillafy bones. 
It divided into ■qnamons, mastoid A petrons portions. 

gQUABlIOUS PORTION ■"" Presents outer & inner surfaces and circumference. 

Outer Surface — Convex, forms part of temporal fossa and presents lower part of 

temporal ridgehehin^, zygomatic process in front, B,iid. gienoid fossa below. 
ZYGOMATIC PROCESS — First projects outwards, and is broad & flattened from 

above downwards. It then twists forwards and presents: 
BojiDERS - upper long & thin for temporal f. ; lower short & thick for masseter. 
SuRT ACES - outer convex, inner concave also for masseter. 
Apex - Serrated, artioulatefl with malar bone. 
Base - Presents three roots : * 

Anterior ^ "Wide & transversely directed forming eminentia articularis ; 
Middle 1 or post-glenoid tubercle - Forms posterior boundary of glenoid fossa ; 
Posterior - Forms origin of temporal ridge. 
GLENOID FOSSA — Is comprised between anterior ft middle roots of the zygoma, 

and presents the 
Olasbrian Fissure - For prooessus gracilis of malleus, laxator tjmpani m.* k 

tympanic artery, and divides the fossa into 
Anterior part '- ArUGuVKr^ and covered with cartilage which is prolonged 

over the eminentia articularis. 
Posterior part - Non -articular, bounded behind by vaginal & auditory 

processes & middle root of zygoma. 
Inner Surface — Concave. Presents cerebral impressions, and grooves for middle 

meningeal artery. 

Circumference — Thin above and behind, where it is bevelled internally and articulates 

with parietal; thick in front, where it is slightly bevelled externally and 

articulates with great wing of sphenoid. 

BIASTOID PORTION "^ Presents outer & inner surfaces and borders. 

Outer Surface — Rough; presents.- 

* Mastoid foramen for a vein to lateral sinus, and is prolonged into 
Mastoid process for insertion of stemo-mastoid, splenius capitis & trachelo-mastoid, 

and on the inner side of which is the 
Digastric groove for origin of posterior belly of digastric, and further inwards the 
i\ Occipital groove for occipital artery. 

Inner Surface — Forms part of posterior fossa of base of skull and presents descending 

portion of 
Groove for lateral sinus. 

Borders - Post. & Sup. — Thick & serrated for posterior inferior angle of parietal 

and lower border of occipital. 

PETROUS PORTION — vide next Tablet. 

" See page it'L 



J 



■kltaTi/ormi 



PETROUS PORTION of the TEMPORAL BONE. 



Pyramidal, direoted forwards & inwards and wedged in between the sphenoid & the fa 

lar process of the occipitaL Prese] 

BaS6 — ^^8 exposed part presents the 

Meatus auditarms extemus, the lower part of whioh is snrronnded by the 
Auditory process, to which is attached the cartilage of the pinna. 

Apex — Presents the 

Internal orifice of the carotid canal ; and forms the posterior & outer boundaries of 

foramen lacemm medi 

Ant. Surfaoe — Forms posterior boundary of middle fossa of base of skull, and presents f 

before backwards & outwards < 
Internal orifice ^ the carotid canal. 
Depression for Gasserian gunglionf 

Hiatus Fallopii with a groove leading to it, both for large superficial petrosal nerve 

petrosal branch of middle meningeal artery, and near whioh hii 

are frequently i 

Two or three other small foramina for small superficial petrosal nerve, petr 

branch of glosso-pharyngeal & branch of glosso-pharyngeal to li 

superficial petrosal ne 
Eminence corresponding to the superior semi'circular canal, on the outer side of whioh is 
Depression corresponding to the cavity of the tympanum. 

Post. Sarface —* Forms anterior boundary of posterior fossa of base of skull, and presents : 
Meatus auditorius intemus for facial nerve and auditory artery & nerve ; 
Opening of Aqueductus Vestibuli for small artery & vein to vestibule & a process of 

dura mc 

Inf. or Basilar Surface — Presents in a diagonal line from before backwards & outward 
.. A' Rough surface for origin of levator palati & tensor tympani; 

> Inferior orifice of carotid canal ; 

V Vaginal process which embraces root of 

Styloid process, which gives attachment from above downwards to the stylo-pharyng 

•hyoideus & -glossus muscles, and to the stylo-hyoid & -maxillary li 
Stylo-mastoid foravien for facial nerve <& stylo-mastoid artery. - Behind & on inner 

of the carotid canal & vaginal process ar€ 

, Jugular surface, which articulates with jugular process of occipital, and th 

' Jugular fossa for sinus of internal jugular vein, which fossa assists in fori 

jugular foramen or foramen lacerum posterins, and has near t 

Opening for Arnold* s nerve, on its outer wall, 

' Opening for Jcuobson^s nerve, in front, on bony ridge between it & cai 

C{ 

Opening of Aqueductus Cochlece, in front & to inner side, close to posti 

border of the petrous I 

Borders — Three : 

Superior - Grooved for superior petrosal sinus & attachment of tentorium cerebelli. 

Posterior -Grooved in front for inferior petrosal sinus; presents jugular fossa behind. 

Anterior -Its inner part articulates with spine of sphenoid; its outer part is joinec 

a suture to the squamous portion of the bone. In the angle of junction of t 

two portions are foun( 
; Canal for the tensor tympani muscle above, and the 

Osseous portion of the Eustachian tube below, on the outer side of whioh latter opening i 
Canal of Huguier for ©nfc of chorda tympani. 



42 THE SPHENOID BONE 

IB Bitnated at front part of baae of skull, and articalateB with the 7 other oranial bones & with 
Presents for examination : Tomer A both malar A palate bones. 

BODY — Ib cuboid, but presents only four free snrfiMseB, the two lateral snrflsuwB being continuouj 

••«.«.«..« M*«.^«. . —— •* ^^^ ^® wingB A pterygoid prooesses. 

UPPER SURFACE — Presents from before baokwarda: 
Ethmoidal sfine^ which artionlates with ethmoid ; 

Smooth suffaei ilightly elevated in median line, and which supports olfactory nerres i 
Optic groove leading laterally to optic foramen; 
OHvary process ; 

Pituitary fossa or seiia turcica bounded laterally k in front by middle olinoid processes; 
Dorsum sella notched laterally for Oth pair of cranial nerves, and presenting posterior 

olinoid processes at its superior angles. On each side of body la the 
Cavernous srroove curved like an italic S for internal carotid artery. ♦ 
ANTERIOR SURFACE — Presents in middle line the 

Sphenoidal crest, which articulates with perpendicul ar plate of ethmoid j on either side the 
Opening of the sphenoidal sinuses, which are partly closed in front by the 
Sphenoidal turbinated bones or bones of Bertin, - This surf, articulates laterally with 
OS planum of ethmoid, and inferiorly with orbital prooess of palate bone. 
UNDEK SURFACE — Presents in middle line the 

Rostrum, which is received between the alsB ol the vomer, and is continuous 

anteriorly with sphenoidal crest ; on each side of the rostrum is the 
Vaginal process, which passes inwards beneath, and articulates with, the 

ales of the vomer, and externally to which is the 
PterygO'palatine groove, which forms pterygo. palatine canal with sphenoidal 

process of palate bone. 
POSTERIOR SURFACE ~ Articulates with basilar prooess of occipital bone, with which 

GREATER WINOS — Present! i* »inites at age of 18 or 20. 

SUPERIOR or CEREBRAL SURFACE — Forms part of middle fossa of base oi 

skull, and presents from before backwards at its inner part : 
Foramen rotundum for superior maxillary nerve; 

Foramen ovale for inferior maxillary & small petrosal nerves A small meningeal artery, 

on the inner side of which latter foramen is sometimes seen the 
Foramen Vesalii for a small vein \ 
Foramen spino sum for middle meningeal artery. 
*' EXTERNAL SURFACE ^ Is divided by pterygoid ridge into : 

Superior part, which enters into formation of temporal fossa, and 
Iriferior part, which assists in forming zygomatic fossa, and presents posteriorly 
, , < '<<^ . n., > Spine of sphenoid for internal lateral ligament of jaw & laxator tympani muscle. 
AN'tERIOR or ORBITAL SURFACE — Quadrilateral ; assists in forming outer wall of 

orbit and sphenoidal & spheno-maxillary fissures, and articulates with frontal 
& malar bones. Presents a small spine for lower head of external rectus. 

CIRCUMFERENCE. 

From Back op Body to Spine - Forms anterior or outer margin of foramen lacerum 
medium, in front, and articulates, behind, with petrous portion of temporal b. 

From Spine to Tip -Articulates with squamous portion of temporal bone, being 

bevelled internally below, externally above. 

Fkom Tip to Front ot Body - Presents externally a broad triangular surface for 
frontal bone, and forms, internally, lower boundary of sphenoidal fissure. 

LESSER WINOS or PROCESSES of INORASSIAS — Long, thin, triangular. 
UPPER SURFACE — Smooth, forms part of anterior fossa of base of skull ; 
UNDER SURFACE — Forms back of roof of orbit and upper boundary of sphenoidal fissure, 

which latter is bounded internally by body of sphenoid, and transmits 3rd, 

4th & 6th nerves, and ophthalmic nerve & vein. 
ANTERIOR BORDER ^ Articulates with frontal bone; 

POSTERIOR BORDER — Forms at its inner extremity the anterior olinoid process. 
INNER EXTREMITY ^ Presents two roots whioh bound optic foramen. 

PTERYOOID PROCESS — Consists of two plates which bound pterygoid fossa, and are 

separated below by a triangular notch filled up by pterygoid process of palate bono. * lea 
ANTERIOR SURFACE — Forms posterior wall of spheno-maxillary fossa, and presents 

anterior orifice of vidian canal. 
EXTERNAL PTERYGOID PLATE — Broad, thin, inclined outwards. Forms inner 

ft outer walls of sygomatio ft pterygoid fossss respectively, and g^vea 

attachment to internal & external pterygoid muscles. 
INTERNAL PTERYGOID PLATE - Narrower ft longer. Its 

Outer ft inner surfaces - Form respeotively inner boundary of pterygoid fossa ft outer 

boundary of posterior nares. At its apex it presents 
Hamulat process for refleotion of tendon of tensor palati; and at its base 
Scaphoid fossa for origin of that mnsole. 



See pp. 51 & 52 ; see Fig. 76, p. 68. 
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THE ETHMOID BONE— 1st Tablet. 



Light, spongy, cuboid, projeots downwards from between orbital plates of fronttfi, and enteu 

into formation of orbits & nasal fossa. 

Artionlates with frontal^ sphenoid & sphenoidal turbintUed bones^ both nasals superior maxillary, 

^_ , ,..,,, , lackrymali palate* inferior turbinated A vomer. 

May be divided into three parts : 

HORIZONTAL OB CRIBRIFORM PLATE — Received into ethmoidal 

notch of frontal. 
Forms part of roof of nose & of anterior fossa of base of sknll, and presents in the 

median line the 

Crista gallic which gives attachment to falx cerebri, and articulates below & 

in front with frontal bone, completing foramen coecnm; - and on each side 

Three rows of foramina for branches of the olfactory nerve, and more anteriorly a 

Fissure for nasal branch of ophthalmic nerve. 

PERPENDICULAR PLATE — Descends from under surface of former, and assistf 

in forming nasal septum. 
Is more or less inclined to one or other side, and presents numerous grooves for 

branches of olfactory nerve. 
Articulates in front with frontal spine and nasal bones, behind with crest of sphenoid 

& vomer, and joins below with triangular cartilage of nose. 
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THE ETHMOID BONE— 2nd Tablet. 



LATEiRAL MASSSS — Cnbold, and enolose a nmnber of irregular cavities, the ethmoid 

cells, which are divided into an anterior A a posterior set. Theii 

Anterior. Upper ft Posterior Surfoces -Piesentnnmerons half-oells, whiohare 

completed respeotivelj by artionlation with 
Lachrymal bones & nasal processes of superior maxilla. 
Frontal bone^ 

Sphenoidal turbinaUd bones A orbital processes of palate bones. - The upper 
surface also presents two grooves which assist in forming the 

anterior & posterior ethmoidal foramina. 
Outer Surface - Presents a thin smooth plate of bone the os planum which forms inner 

wall of orbit, and articulates with : 
LachrymcU bone, in front ; 
Orbital plaie of frontal, above j 
Body of sphenoid, behind; 
Superior maxillary & orbital process ofpahite bone, below. 

Under Surface " Presents under surface of middle turbinated process and the projecting 
Unciform process, which articulates with inferior turbinated bone, and assists in 

forming inner wall of the antrum of Highmore. 
Inner Surface - Forms part of outer wall of nasal foss89, and presents from above down- 
wards the 
Superior turbinated process, small and corresponding to post, part of nasal fossaa ; 
Superior meatus, which communicates with posterior ethmoidal cells ; 
Middle turbinated process, which extends along whole length of lateral mass ; 
Middle meatus, which communicates with the anterior ethmoidal cells (and 
through these with the frontal sinus ) bj means of a wide fannel-shaped 

, . ... , canal, the 

Infunawulum. ' 
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THE 



Fio. B2. <Oni.v, IttWr Eds.) 

meats, - epicmiiiai BpODeurotie in the one case, temporal fascia at its cantinnance with 
the pericranium in tlie other), -and a lower one, superior curved line proper, inferior 
temporal ridge (for tlie muHciilar atlochmenlg jciven in the Tablets). It is admiltedly 
undeeirable lo present any bat well -accepted views in a book for beginners. But bo niuch 
has been made, in lliis connection, of the tendencies of tbe daj, - ■' tbe search after tbo 
infinitely litdn " (Sir Dycp Duckworth), - that it may be well to put the student on his 
goard, even at the earliest stage of his studies, agninst accepting without verifical ion much of 
the newer matter now found in text-books. Figures 31, 4G, and 81, or their equivalents, 
have been before anatomists of every country, and of every age ainee drawing whs called 
in to aid aaalomical work, and they have never 1}een objected to until lately as being in 
any way incorrect. Comes, however, a theory giving prominence to fasciie generally (a 
point dealt with in some detail in Part II., page lOSa), and, with this theory, new ligaments, 
and new markings (or snpposed markings) on the bones themselves ; and new figures 
showing these coma lo diBpUco the older ones. Will the, reader tnk! the trouhk in 
verify on the bonei he ii Itudying, which se' of figures appear to him neareit to truth f It is 
significant that at least two leading authorities, Quain and Che editors of ■' Morri?i'g 
Anitoniy," have retained the old figure of the side view of the skull.* It is remarkable 
how, now-a-itajs, some people eeem to adopt everything that is new without ashing a 
question. In nntlera of coianioH obsfTvation, newness of statement should, to the Author's 
mind, rather create the impression that (he view is merely the expretsion of a theory ; 
the scientist has usually seen, and pictured, what he wanted to Bee. The evil is closely 
connected with present methods of teaching. 

On the outer and front part of the body of the sphenoid, just externally to the 
olivary process, and internally to the front part of the cavemoua groove, there is often 
found a small middle cUnoid proeeas, which is not nnfreignently connected to the anterior 
etiuoid process by a small spicala of bone. This spicula seems to result from (he ossifica- 

• In regard to the tr«|uenrv nl o«urreni:c o( Uit 
niitled t« ^ through the collection of skulls In the inuse 
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tion of a small fibrous band or ligament normally present, which, when ossified, bounds 
what is called the carotico-clinoid foramen,* 

On the outer and back part of the body of the sphenoid, between it and the greater 
wing, and forming the outer boundary of the cavernous groove, is a small process op 
tongue of bone recently termed the lingula (/iVk/w/g, diminutive of lingua, tongue), which 
is interesting through its being developed from a small special centre recently discovered. 

The dorsum sellm, or back of the saddle sella, sella:, saddle), is sometimes called the 
dOTEVLm-ephippii, which means practically the same thing (ephippium, ephippii, covering 
of a horse, saddle). The posterior aspect of the dorsum sella5, which supports the pons, 
is sometimes called the clivus (clivus, clivi, an incline). 

Each side of the dorsum sellie presents at its lower part a small petrosal process, 
which articulates with the apex of the petrous portion of the temporal bone. 

The crista galli of the ethmoid presents two very similar alar processes (not so large 
as represented in Figs. 37 & 41) which embrace the foramen coecum, and articulate with 
the frontal bone. 

The old reference to the laxator tympani muscle as traversing the Glasserian fissure 
has not been removed from the Tablets. There the structure is; with a little care 
anybody can see it. The question whether it is a muscle or not, has nothing to do, to the 
Author's mind, with the reference or no reference to it in connection with the description 
of the temporal bone. Notwithstanding modern views, the Author believes that it is a 
muscle, or was a muscle, or is sometimes a muscle, - whichever may be the best way of 
putting it. What is muscle but a higher and revertible condition of tendon ? (See Sutton's 
exposition of this point, Part II., p. 16Ra.) 



Some interest attaches to the midde root of the zygoma. It is now often described 
as the post- glenoid tubercle, and is the supposed representative of an elongated 
piece of bone which, in some mammalia, descends behind the condyle of the lower jaw, 
and prevents its being dislocated backwards during mastication. Sometimes it is not 
counted as one of the roots of the zygoma, which are then said to be two in number only, 
instead of three (Quain). At the outer extremity of the anterior root of the zygoma is the 
tubercle for the external lateral ligament of the temporo-roaxillary articulation. 

Interest attaches to the diminutive mastoid foramen^ the remnant of an important 
opening in the foetal skull, through which passed out, at a time when there was no 
internal jugular vein, the then main vein carrying the blood from the cerebral vesicles, 
the external jugular. As the internal jugular vein developed, the mastoid foramen and 
the external jugular vein contracted, the vein becoming, in its upper part, the small 
posterior auricular vein of the adult. (See Part III., page 284f.) The internal opening 
of the mastoid foramen may be seen (if not closed) in the fosea sigmoidea, or descending 
portion of the groove for the lateral sinus. Usually it is the right lateral sinus that is 
most directly continuous with the superior longitudinal sinus; and so it is with the 
respective grooves on the anterior or concave surface of the temporal bone. 

The description of the under surface of the base of the skull given on pp. 70 & 73 
is largely due to J. A. Fort, a private teacher of anatomy in Paris in the Author's younger 
days. It is believed to be the description giving the best groupment of the " trous, 
dd"pressions, crates, et surfaces " of this important and interesting part. 

* A similar tendency to ossification is often visible elsewhere, e.g., converting into a bonj- canal the 
groove for the posterior palatine artery on the roof of the mouth. All three clinoid processes are some- 
times united by bone. 






BONES OF THE FACE. 
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StXPEEIOB MAXILLABT BONE-lst Tablet. 



Forms the whole of upper jaw by its union with its fellow. 
Assists in forming : 

Roof of mouthy floor & outer wall of nose^ floor of orbit / 

Zygomatic 4 spheno-maxillary fossa ; 

Spheno-maxillary & pterygo-maxillary fissures. 
1ILb,j be described as presenting a body and four processes, malar, nasal, alveolar & palate. 

BODY — Hollowed out to form Antrum of Highmore. - Presents : 

OUTER SURFACE — Convex. Presents from within outwards & backwards : 
Incisive or myrtiform fossa for depressor al89 nasi, 

Canine fossa, large & deep for origin of levator anguli oris & compressor nasi; 

at upper part of which fossa is the 
Infra-orbital foramen for infra-orbital vessels & nerve; 
Vertical ridge, which descends from malar process, and behind which is the 
^ Maxillary tuberosity, which is rough along its posterior border for articulation 

with the palate bone & sometimes with pterygoid process of sphenoid. 

INNER SURFACE — Divided into two unequal parts by palate process. 

PART ABOVE PALATE PEOOESS - Presents from before backwards the 
Inferior turbinated crest, above and below which are 

Tivo wide antero-posterior grooves, which form part of middle & inferior 
meatuses, and the former of which is surmounted by the 
Superior turbinated crest, which lies on inner surface of nasal process; 
A deep groove which is converted into nasal duct by articulation with la- 
chrymal & inferior turbinated bones ; 
Aperture of Antrum of Highmore very large in disarticulated bone but 
diminished in articulated skull by ethmoid, lachrymal, inferior 
turbinated & palate bones, and presenting inferiorly a fissure 
into which is received the maxillary process of the palate bone. 
A rough surface which articulates with palate bone and is divided into an 

anterior & a posterior portion by a 
Vertical groove, which forms part of posterior palatine canal. 

PART BELOW PALATE PROCESS -Forms anterior part of roof of mouth. 

UPPER SURFACE — Forms greater part of floor of orbit, and is bounded : 

On Inner Side - By a thin edge which articulates from before backwards 
with lachrymal bone, os planum & orbital process of palate hone. 
On Outer Side - By a rounded margin which forms part of spheno- 
maxillary fissure. 
IN Front - By lower part of circumference of orbit. - It presents behind 
Infra'Orbital groove for infra-orbital vessels & nerve, which gproove becomes con- 

verted in front into 
Infra-orbital canal ; - and at its anterior & inner part a 
Depression for inferior oblique muscle. 

Antrum of Highmore or Maxillary Sinus - is a large cavity hollowed out of 

body of the superior maxillary bona 

Its walls correspond to the three surfaces of the body of the bone; they are 

very thin, and contain the infra-orbital & ant .& post, dental canals. 

Its aperture communicates with the middle meatus of the nasal fossss, and is 

much diminished in size, and generally divided into two by articn* 

lation with ethmoid, lachrymal, inferior turbinated & palate bones. 

Several lamin» of bone project into its cavity, as do also the roots of the 1st 

& 2nd molar teeth, which sometimes perforate !ta floor. 
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SUPERIOR MAXILLARY BONE~2nd Tablet. 



MALAR PROCESS — Triangular, and presents : 

Ant. Surface * Oonoave, forms part of canine fossa; 
Post. Surface - Concave, forms part of zygomatic fossa; 
Sup. Surface - Bough for articulation with malar bone. 

NASAL PROCESS — Triangular, and presents : 

Outer Surface - Oonoaye, gives attachment to orbicularis palpebrarom, tendo oonl 

levator labii snperioris alsBqne naa 
Inner Surface * Presents firom above downwards : 

Rough surface, which articnlates with ethmoid bone ; 
Superior turbituited crest which articnlates with middle turbinated bone; 
Inferior turhinated crest with the two grooves already described. 

Ant. Border - Thin, serrated above for articulation with nasal bone, and continuoi] 

below with margin of the deep notch, which bounds laterally tl 

anterior aperture of the nasal fossf 

Post. Border - Presents a groove which forms part of nasal duct, of which groove tfa 
Inner margin articulates with lachrymal bone, while the 
Outer margin forms part of circumference of orbit, and presents the 
Lachrymal tttbercle at its junction with orbital surface. 

ALiVEOLiAR PROCESS — forms a curve of a semi-horse-shoe shape. Is thicke 

behind than in front, and presents eight alveoli in adults, five i 

childrei 

PALATE PROCESS — Presents : 

Upper Sur&ce - Concave from side to side. Forms part of floor of nasal fossa, ao 

presents in front th 
Incisor foramen or foramen of Stenson, which is completed on its inner side by 

thin lamina of bone directed backwards from its anterior to i 
posterior border (from the latter of which this lamina remaii 
disconnected in youth). This foramen leads below into the 
Anterior palatine canal formed by the junction of the two bones, into which cam 

when it is viewed from below, are also seen to open two oth( 

small foramina, tl 

Foramina of Scarpa situated in the suture between the two laminsB. 

The foramina of Stenson transmit the anterior palatine vessel 

while the foramina of Scarpa transmit the naso-palatine nerve 

of which the right one is said to be posterior to the left. 

Under Surface - Ooncave, rough, forms part of roof of mouth. - Is ohannelle 

Groove (sometimes by a canal) for the posterior palatine vessels & anteric 
or great palatine nerve, and presents behind anterior part y 

lower orifice < 
Posterior palatine canal, f 

Inner Border - Baised into a ridge which forms with its fellow a groove for vome: 

and presents in front tL 
Anterior nasal spine. 

Ant. Border * Forms lower part of anterior aperture of nasal £»S89. 
Post. Border - Articulates with horizontal plate of palate bone. 

t For foramina of Stenson it, Scarpa, see Roof of Mouth, p. 70 ^ 
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THE PALATE BONE-lst Tablet, 



Presents horizontal and vertical plates, -from the point of junction of wbioh two plates the pterygoid 
process "pro jeoiB backwards & outwards, -while from the npper border of the vertical plate project 

npwards, the orbital process in front, and the sphenoidal process behind. 
It artionlates with its fellow, the superior maxilla, sphenoid, ethmoid, inferior turbinated ft vomer. 
It assists in forming -principally, the floor & outer wall of the ncualfhssa and the roof of the mouth, and 
-secondarily, the floor of the orbit, the pterygoid h spheno^maxUlary fosses, and the inner wall of the 

Antrum of H^nwre. 

HORIZONTAL PLATE - Presents : 

Sup. or Nasal Sub f ace - Smooth and coacave from side to side, forms posterior part of floor of 

nasal fossa. 
Int. or Buccal Surface - Boagh, marked posteriorly by a 

Transverse ridge for attachment of aponenrosis of tensor palati, and more externally by a 
Deep notch, which assists in forming the posterior palatine foramen. A little farther back, 

on the under surface of the pterygoid process, are the 
External k posterior small palatine foramina for external and posterior palatine neryes. 
AnTEKiOR Border - Serrated for articulation with palate process of superior maxilla. 
Posterior Border - Free for attachment of soft palate. 

Inner Border - Thick, surmounted by a ridge, which forms with its fellow a grooTe for vomer ; 

presents posteriorly the 
Posterior nasal spine for azygoB uyuIsb. 

VERTICAL PLATE — Presents : / / ^ . 
Inner Surface - Presents th^ . - - - •- ' ;'"^* *""- 

Superior & middlfTurbincUed crests, above, between ft below which are seen 
A narrow & two wider horizontal grooves, which form part respectively of the superior, middle 

& inferior meatuses. 
Outer Surface - Presents towards its middle a 

Smooth surface, which forms the inner wall of the spheno-maxillary fossa, and is prolonged 

I •'- inferiorly into a 

f ' ] Vertical groove, which assists in forming the posterior palatine canal. In front of these is a 

Rough surface, which articulates with the superior maxilla; and further forwards still a 

Narrow smooth surface, which forms part of inner wall of antrum. Behind is a 

Rot^h surface^ which articulates above with the pterygoid process of the sphenoid, 

below with the superior maxilla. 
Anterior Border - Thin, irregular, presents a projecting lamina, the 

^ "-^ Maxillary process^ which assists in closing the lower part of the orifice of the antrum, and, 
\- ' ^ ' forming a schindylesis, penetrates into a fissure of the superior maxilla 

at the lower part of that orifice. 
Posterior Border - Articulates with the inner plate of the pterygoid process. 
Upper Border - Presents the 

p Orbital process in front, the Sphenoidal process behind, which processes are separated by a deep 
.' \ Notch forminc: the afreater part of the spheno-palatine foramen (which foramen is completed 

above by the sphenoidal turbinated bone). 
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THE PALATE BONE— 2nd Tablet. 



PTXiRTOOID PROCESS — ^^s u^to the notch between the two plates of the pterygoid pro( 

of the sphenoid bone, and prese: 
^ ■ (^ ^OSTBRIOK SusFACE - Triangular, ooncaye, forms part of pterygoid fossa. 
^' / i^^yto Lateral Surfaces - Bongh, articulate with the two plates of the pterygoid process & ^ 
^ the superior max 

Under Surface - Forms part of the roof of the mouth, and presents the 

External k posterior small palatine foramina for external k posterior palatine nerres. 

ORBITAL PROCESS — Projects upwards & outwards from the anterior part of the upper boi 

of the vertical plate, and presei 
Three articular Surfaces - Anterior , posterior & internal^ ~ which join respectiyely with the supt 

maxillary bofUt the sphenoidal turlnnated bone & the lateral mass of the ethn 

Two I^ON-ARTICULAR SURFACES :- 

K- ; [^>^uperior or Orbital - Forms posterior part of floor of orbit ; 

I External or Spheno-maxUlary - Forms part of inner wall of spheno-m axillary fossa, an* 
ff \6j ^ I separated from the foregoing \ 

' Rounded border^ which forms part of spheno-m axillary fissure. 

SPHENOIDAL PROCESS — Curves upwards, backwards & inwards, and presents : 
. , ^ Upper Surface - Articulates with sphenoid & sphenoidal turbinated bones, and assists in 
'^'^ ming pterygo-palatine ca 

' V , -N Outer Surface -Articulates behind with pterygoid process, and forms in front that small i 

'' J of inner wall of spheno-m axillary fossa, which lies behind spheno-palat. forar 

Inner Surface - Concave, forms part of outer wall of nasal fossa. 



62 THE SMALL BONES of the FACE. 



NASAL BONES — Form bridge of nose. - Narrow A thick above , wide and thin below. 

Present : 

r 1 3 Outer Surface - Convex from side to side, oonoave from above downwards at upper part. 

' ') Presents several arterial gloves and a foramen for a amaU vein. 

'• / ^ Inner Surface ~ inversely curved ; presents a groove for external branch of nasal nerve. 

I Borders : . , ..,. ^ ^ , 

Superior - Narrow, thick, articulates with frontal ; 

Inferior - Broad, thin, joined to lateral cartilage of nose ; has a notch for nasal nerve ; 
External - Articulates with nasal process of superior maxillary bone ; 
Internal - Thick, articulates with its fellow ; is prolonged backwards into a crest which 

articulates with nasal spine of frontal A perpendicular plate of ethmoid. 

LACHRYMAL BONES — Form front part of inner wall of orbit. Present 
Outer Surface - Presents from before backwards : 
Groove, which forms part of nasal duct ; 
Jiidge, which gives attachment to tensor tarsi muscle ; 

Smooth surface^ which forms part of inner wall of orbit. 

Inner Surface - Presents a farrow corresponding to foregoing ridge; forms part in front 

of middle meatus, and articulates behind with ethmoid bone. 

Borders : 

Anterior, Superior, Posterior - Articulate respectively with nasal A internal ang^ular 
processes of superior maxillary ft frontal bones, and with os planum of ethmoid. 

Inferior - Articulates behind with orbital plate of superior maxillary, and, in front, is 
prolonged downwards into a pointed proceas, the hamtUus lachrymalis, which arti- 
culates with lachrymal process of inferior turbinated bone. 

JSflLALAR BONES ■— Articulate with temporal, frontal, sphenoid & superior maxillary bones, 

and form part of outer wall & floor of orbit, and of temporal & zygo- 
matic fosssd. Present : 
Outer Surface - Convex ; presents a small malar foramen for malar branch of temporo- 

malar nerve, and gives attachment to the sygomatic muscles. 
Inner Surface - Articulates internally with superior maxillary bone by a rough trian- 
gular surface, and is concave externally, where forms part of temporal & zygo- 
matic foss89 and presents a foramen for temporal branch of temporo-malar nerve. 
Orbital Process- ii'rojects backwards forming part of outer wall & floor of orbit & of tem- 
poral fossa; articulates from above downwards with frontal, sphenoid & superior 
maxillary bones, and bounds spheno-maxillary fissure anteriorly. - On its inner 

surface it presents one or two temporo-malar foramina. 
Frontal Process -Thick, vertical, articulates with external angular process of frontal. 
Zygomatic Process - Long, horizontal, articulates with zygomatic process of temporal. 

Borders: ^ . 

Antero- Superior - Forms lower & outer part of circumference of orbit. 
Antero-Inferior -Articulates with superior maxillary bone. 

PosTERO-SuPERiOR & Postero-Inferior - Are continuous with superior and inferior 

margins of zygomatic process. 

INFERIOR TURBINATED BONES — Thin, and extend along whole length of 

outer wall of nasal fossa. Present : 
Outer concave ft Inner convex Surfaces, marked by vascular grooves and canals, and 

the latter of which looks upwards & inwards. 
Upper Border -Which, ftova. before backwards : 

Articulates with inferior turbinated crest of superior maxillary j 
Forms lachrymal process, which articulates with lachrymal ft snperior maxillary 

bones and completes nasal duct i 
Presents maxillary process, which curves downwards and outwards over lower 

edge of orifice of antrum of Highmore. 
Presents ethmoidal process, which ascends to join unciform process of etlunoid. 
Lower Border - Ib free and slightly thickened. 

VOSlIER — Forms posterior part of nasal septum, and is frequently bent to one or other side. 

Presents : 
Lateral Surfkces - Present vascular & nervous furrows, and naso-palatine groove for 

naso-palatine nerve. 

Superior Border - Presents a deep groove bounded by two projecting aJa^ between which 

the rostrum of the sphenoid is received, and which are overlapped inferiorly by 

the vaginal processes of the same bone. 
Inferior Border - Articulates with ridge formed by palate plates of superior maxillary 

h palate bones. 
Anterior Border - Xb grooved above for articulation with perpendicular plate of eth- 
moid and joined below to cartilage of the septum. 
Posterior Border- Free, thicker above than below; separates posterior apertures of 

the nares 
* See Figs. 73 and 74, p. 68. 
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INFEBIOB MAXILLARY BONE. 



IB cnryed upon itselfj and oonsistB of a middle horizontal portion, the body, and of two latent 

Yertical portions, the rani^ 

BODY— Presents : 

ZiXT. SURFAOB — Oonrez from side to side and oonoave from above downwara*. 

Presents in median line ths 
Symphysis, a vertioal ridge, at the lower part of whioh is the 
Mental process, from whioh the 

Exfental odliaue /ine "paaBeshsMlnrRTda, first horizontally, giving attaohmeni 
to aepresBores labii inferioris & ang^i oris, and then oHliqnely A 
becoming continnons with anterior border of ramus, — Laterally 

above the oblique line is the 
Incisive fossa for levator menti ; and more externally the 
Mental foramen for mental vessels & nerve. 

The Buccinator is attached above oblique line behind, and 

the platysma, below it, in front 
INT. SURFACE — Concave from side to side and convex from above downwards. 

Presents the 
Symphysis forming a linear depression, close to which near its middle are the 

superior & inferior pairs o1 
Genial tubercles giving attachment respectively to the genio-hyo-glossi A 

genio-hyoidei. Below these tubercles begins the 

Internal oblique line or mylo-hyoid ridge for mylo-hyoid muscle, faintly 

marked at first, but becoming more distinct as it passes upwards 

ft backwards. - Above & below this line are seen near the sym. 

physis the 
Sublingual fossa for sublingual gland ; 

Rough depression for anterior belly of digastric; and more externally 
SubmaxUlary fossa for submaxillary gland. 

Above posterior extremity of mylo-hyoid ridg^ is attached 

the superior constrictor of the pharynx 

ST7P. BORDER — Thickest behind, where it is dejected inwards ; presents sixteen 

alveolae in the adult, ten in the child 
INF. BORDER — Thickest and slightly everted anteriorly. 

R A BS I — Are quadrilateral, and present : 

EXT. SURFACE — Marked by oblique ridges for masseter. 
INT. SURFACE — Presents near middle 

Aperture of inferior dental canal, of which the anterior margin forms a prominent 
Spine var internal lateral ligament of lower jaw ; > and from whioh passes 

downwards & forwards the 
MylO'hyoid groove for mylo-hyoid vessels & nerve, behind which groove is 8 
Rough surf cue for internal pterygoid muscle. 

UPPER BORDER — Presents the coronoid & condyloid processes separated b> 

sigmoid notch 
Cororund process -^riKsaf^'dx, gives attachment by its surfaces h borders to tem- 

poral muscle, and presents at its lower ft front part a groove 
whioh is continued downwards upon the alveolar process, and 
which gives attachment inferiorly to the buccinator muscle. 
Condyloid process - Consists of 

Condyle- Oblong, convex from side to side and from before backwarc^s i 

nearly transverse, its long axis when prolonged, meeting that o 

its fellow near anterior margin of foramen magnum 

Neck - Flattened from before backwards, convex behind, excavated i« 

front for external pterygoid muscle, presenting externally t^ 

tubercle for external lateral ligament of ja^ 
ANTERIOR BORDER — Continuous with external oblique line; thin above 

thicker below where grooved for buccinator 

LOWER & POSTERIOR BORDERS — Thick and form inferiorly the 

Angle of the jaw, which gives attachment to masseter ft internal pterygoid 

muscles and to sty lo-m axillary ligaTnenf 
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LIHYOID BONE. 



Horse-ahoe shaped, and snapended by atylo.hyoid ligaments from tips of styloid processes 
of temporal bones. Consists in youth of fire parts, the body and the greater & lesser 
comna, whioh parts are joined together by fonr arthrodiee; the oomna nsnally join with 
the body, the greater ones towards the middle period of lifOi the lesser ones in advanced 

age. 

BODY — Qaadrilatoral. Presents i 

Anterior Surface - Oonyez, looks upwards & forwards, and is marked by a 

cruoial ridge. The part above the ridge gives attachment to the hyo-glossns, 

genio-hyo.glossns & genio-hyoid ; the part below the ridge gives attachment to 

the mylo-hyoid, the stylo-hyoid & the aponeurosis of the digastric. 

Posterior Surface ~ Smooth, concave; looks backwards & downwards, and is sepa- 
rated from the epiglottis & the thyro-hyoid membrane by a quantity of loose 

areolar tissue, in which a bursa is usaally found. 

Upper Border ~ Thick & rounded; gives attachment to genio-hyo-glossus by its an- 

terior lip, to thyro-hyoid membrane by its posterior lip. 

Lower Border -Thinner} giyes attachment to sterno-, omo-, & thyro-hyoid. 

OR£AT£jR CORNU -~ Projects backwards & slightly upwards, giving attachment super. 

iorly to the hyo-glossus, internally to the middle constrictor of the pharynx, 
and externally to the thyro-hyoid. It diminishes in size from before backwards, 
and is flattened from above downwards. Its slightly enlarged extremity gives 

attachment to the lateral thyro-hyoid ligament. 

LESSER CORNU *- Small, conical; projects upwards & backwards from point of junction 

of body & greater oornu, and gives attachment to the stylo-hyoid ligament. 
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THE SKULL AND FACE IN GENERAL. 
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UNDER SURFACE of BASE of SKULL. 

1b bonnded from before backwards by: 
Alveolar arch (Sr» teeth of upper jaw ; 

Lower border of malar bone^ zygoma &* imaginary line from zygoma to mastoid prooesa; 
Superior curved line of occipital bone, 

Gronping points of interest on under surface of skull, the latter may be said to present from 

before backwards : 
Roof of Mouth ; 
Posterior Aperture of Nares : 

Under Surface of Basilar Process^ on each side of which is a 
Quadrilateral Space^ the angles of which are formed by the Condyle of the occipital 

bone, and by the Pterygoid, Zygomatic and Mastoid Processes. 
Under Surface of Refuainivg Part 0/ Occipital Bone. 

ROOF OF THE MOUTH 

Is formed by palate processes of superior maxillary & horizontal plates of palate bones, and 

is bounded laterally & in front by alveolar arch. 

Is concave, uneven & marked by a crucial suture, and presents from before backwards & 

outwards : 
Lower opening of anterior palatine canals into which may be seen to open, laterally 
Foramina of Stenson for anterior palatine vessels, and in middle line, 
Foiamina of Scarpa for naso-palatine nerves ; 
A groove leading to 

Posterior palatine foramen for post, palatine vessels & ant. or great palatine n.; 
Transverse ridge for attachment of aponeurosis of tensor palati; 

Accessory or small palatine fm-amina^ posterior 6* extemal, for posterior or small, and the 

external palatine nerves. 
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APERTURE OF THE NARES 

Is bounded by body of sphenoid, horizontal plate of palate bone, and inner plates of pterygoid 

processes, which latter present inferiorly 

Hamular process for reflection of tendon of tensor palati, and superiorly, 
Scaphoid fossa for origin of that muscle. 
Is divided \\Xo two by vomer, and presents inferiorly 

Pciierior nasal spine for origin of azygos uvalaB, and superiorly 

Expanded aloe of vomer ^ which articulate with rostrum & with vaginal processes of 

sphenoid, and on either side of which are 
PterygO' palatine canals formed in part by sphenoid & in part by palate bones, 

and giving passage to pterygo-palatine vessels & nerves. 

UNDER SUAFACE OF THE BASILAR PROCESS 

Presents ):i middle line 

Pharyngeal i^tine for median raphe & superior constrictor of pharynx, and laterally, 
Rough depressions for insertion of recti capitis antici major & minor. 



V. next Tablet. 



QUADRILATERAL SPACE— 

UNDER SURFACE OP THE OCCIPITAL BONE (Remaining Paut)- Pre. 

sents : 
Foramen magnum for cord & its membranes, vertebral arteries A spinal accessory 

nerves, on outer side of which foramen are 
Condyles of occipital bone having 

Jugular process on their outer side. 
Anterior condyloid foramen in front, 

Posterior condyloid fossa sometimes perforated by the posterior condyloid 

foramen behind. 
Ext, Occipital Crest giving off" laterally 
Superior 6r* Inferior curved lines ^ and ending posteriorly in 
External occipital protuberance^ 

For parts just mentioned see Occipital Bone. 



v?«^ 
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QUADRILATERAL SPACE 



ii formed by the under sorfaoei of the oooipital bone and of the Bqnamoos A petrous por. 
tions of the temporal tud of the greater wing of the sphenoid, and is sitaated on either 

side of the basilar process . 
It is quadrangular. 

ITS ANGLES 

Are formed by the Oondyles of the oooipital bone and by the Pterygoid, Zygomatic 

& Mastoid prooesaes. ( Vide these parts in respeotiye Tablets. ) 

It is divided in two by a well marked diagonal line obliquely directed from before back- 
wards & outwards, and presents points of interest- both in front of & behind its 

diagonal line. 

ITS DXAOONAL LINE 

Extends from the root of the pterygoid to the mastoid process, and presents from be- 
fore backwards & outwards the 

Foranun lacerum medium closed by cartilage, and crossed superiorly by the 

internal carotid artery & the Vidian nerve; 

Rough surface for origin of levator palati & tensor tympani ; 
Inf. orifice of Carotid Canal ; 
Vaginal process ; 

Styloid process^ which gives attachment to the stylo-hyoid & -maxillary liga- 
ments and from above downwards to the stylo-pharyngens, -hyoideus & 

-glossus muscles: 
Stylo-mcutoid foramen for facial nerve & stylo-mastoid artery. 

IN FRONT ft on the OUTER SIDE of the DIAGONAL LINE 

Are found from before backwards & outwards the 

Foramen ovale for inferior maxillary & small petrosal nerves and small menin- 

greal artery, and on inner side of which is sometimes found the 
Foramen Vescdii for a small vein ; 
Foramen Spinosum for middle meningeal artery; 

Spine of the Sphenoid for internal lateral ligament of jaw & laxator tympani m. 
Openings ofAe canal for the tensor tympani muscle (above) ^ of the osseous portion 

of the Eustachian tube (below). 
Glenoid fossa divided by Gla^erian fissure into 

Anterior part, covered with cartilage which latter is prolonged over 

the emimentia artioularis ; 
Posterior part non articular, and bounded behind by the vaginal & au- 
ditory processes and the middle root of the zygoma. 

BEHIND ft on the INNER SIDE of the DIAGONAL LINE 

Are the : 

Jugular fossa for internal jagular vein. Thia fossa assists in forming the 
Jugular foramen or Foramen Lacerum postenusy of which the 

Anterior or inner party smallur and separated from the remainder bv a 

bony ridge, transmits anteriorly the inferior petrosal sinas, and 

posteriorly, the gloseo-pharyngeal, pneumo-gastrio & spinal 

accessory nerves, while the 

Posterior party the largci, transmits tho internal jugular vein; 

■ Jugular process for rectos capitis lateralis & lateral occipito-atlqid ligament. 

This process has in front of it & to its inner side the 
Anterior condyloidforameni:orhy^og\osB&\ nerve i behind it & to its inner side th« 
Posterior condyloid fossa sometimes perforated bj poste/ ior condyloid foramen tor 

a small vein to lateral sinus. 
Openings for Jacobson's & Arnolds nerves, and opening of Aqueductus Cochlea 
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INNER SURFACE of BASE of SKULL. 

Presents three fossso. 

ANTERIOR FOSSA - The highest. 

Formed by orbital plates of frontal, cribriform plate of ethmoid, lesser wings and front 

part of upper surface of body of sphenoid. 
Presents the sutures between the foregoing bones, and in median line and from above 

downwards and then backwards : 
Front part of groove for superior longitudinal sinus ^ 
Frontal crest ^ 
Foramen cacum. 
Crista galli, 
A sHghtly elevated ridge. 

Cm the side of the two latter is the 

Olfactory groove deep in front, where it 'is formed by cribriform plate of 

ethmoid, and presents 
Three rows of foramina for olfactory nerves, 
Slit'like opening for nasal nerve. 

Anterior & posterior ethmoidal foramina for nasal nerve and ante- 
rior & posterior ethmoidal arteries. 

MIDDLE FOSSA — vide next Tablet. 

POSTERIOR FOSSA — The deepest. 

Formed by occipital, petrous & mastoid portions of temporal and posterior inferior angle of 

parietal, and bounded in front by dorsum sellse & superior border of petrous 

bones, and behind, by grooves for lateral sinuses. 
Presents the sutures between the foregoing bones, and in the centre : 

Foramen magnum for cord and its membranes, spinal accessory nerves & vertebral 

arteries. 

In Front of the Foramen Magnum is the 

Basilar groove, which supports medulla oblongata & pons, and on the sides of 
which are the petro-occipital stiiures, which are grooved in front 
for inferior petrosal sinuses and expanded behind into jugular 

foramen or foramen lacerum posterius. 

Behind the Foramen Magnum is the 

Internal occipital crest, which separates the two 

Inferior occipital fosses, and ends in the 
Internal occipital protuberance, which is situated at point of junction of the 

Grooves for lateral sinuses^ and to which corresponds the torcnlar 

Herophili. 

On the Sides of Foramen Magnum are the 

Anterior condyloid foramina for hypoglossal nerves, and, occasionally, the 
Posterior condyloid foramina for a small vein to lateral sinus ; 
Jugular foramen or foramen lacerum posterius, of which the 

Anterior or inner part, smaller and separated from the remainder 

by a bouy ridge, transmits anteriorly the inferior petrosal 
sinus, and posteriorly the glosso-pharyngoal, pneumo- 
gastrio & spinal accessory nerves, while the 
Posterior part^ larger, transmits the internal jugular vein ; 
Posterior surface of petrous portion of temporal bone presenting 

Internal auditory meatus for facial nerve and auditory artery & n., 
Slit-like aperture of Aqueducius Vestibuli for small artery & vein 

and a process of dura mater. 
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MIDDLE FOSSA of BASE of SKULL 



Is narrow in median line & expanded laterally. 

Ib formed by body & greater wings of sphenoid, sqaamons portion and anterior surfaoe of 
petrous portion of temporal and anterior inferior angle of parietal, and is bounded 
by lesser wings of sphenoid & anterior margin of optio groove, in front, and by 

superior border of petrous bones behind. 

Presents the sutures between foregoing bones and 

In Median Line from before backwards : 

Optit groove leading on either side to 

Optic foramen for optic nerve & ophthalmic artery, 

Olivary process^ 

Sella turcica on eaoh side of which is the 
Cavernous groove^ 

Dorsum sella presenting at its upper angles the 
Posterior clinoid processes. 

Laterally : 

Cerebral eminences & depressions, and grooves for middle meningeal artery; and 

more internally, and from before backwards : 
Sphenoidal fissure or foramen lacerum anterius for 3rd, 4th & 6th nerves, and 

ophthalmic nerve & vein, 
Foramen rotundum for superior maxillary nerve. 

Foramen ovale for inferior maxillary & small superficial petrosal nerves 

and small meningeal artery, (on inner side of which latter 

foramen is sometimes seen 
Foramen Vesalii for a smaU vein), 

Foramen spinosum for middle meningeal artery, 

Foramen lacerum medium closed with cartilage. 

On Anterior Sorfoce of Petrous Bone : 

Internal orifice of carotid canal. 

Depression for Gasserian ganglion. 

Grooves to Hiatus Fallopii for large superficial petrosal nerve and to a smaller 

and more external opening for small superficial petrosal 

nerve; frequently 
Two other small foramina for small petrosal branch of glosso-pharyngeal and 

branch of glosso-pharyngeal to large superficial petrosal nerve, 

Eminence corresponding to superior semi-circular canal, on outer side of 

whicli is a 
Depression corresponding to cavity of tympanum. 
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LATERAL REGION of the SKULL. 



Presents from behind forwards the ; 
Mastoid process ; 
Ext auditory meatus ; 

Zygomatic arch & ramus of the jaw, which two lattor aroh over the temporal, zygomatio 

& spheno-maxillary fossae. 

TEMPORAL FOSSA 

Ib formed bj the temporal, frontal, & malar bones, the great wing of tbe sphenoid, 

ft tbe anterior inferior angle of the parietal, and is deeply excavated below & 

in front. 
Is bounded above by the temporal ridge, and opens widely below into the zygomatic 

fossa, the boundary line between the two being the zygomatic arch & the pterygoid 

ridge. 

ZYGOMATIC FOSSA 

Is an irregular and imperfectly enclosed space, the incomplete walls of which are formed 

on the anterior, inner, upper & outer aspects respectively by the 

Tuberosity of the sup. maxillary boncy 

Ext. pterygoid plate. 

Under surface of great wing oj sphenoid as far as pterygoid ridge, and squamous 

portion of temporal bone. 
Zygomatic arch & ramus of lower f aw. 

Oommunicates with temporal fossa beneath the zygoma, and with the orbit & spheno- 
maxillary foss89 through the spheno-maxillary & pterygo- maxillary fissures. 

SplienO-Maxillary Fissure - is bounded by superior maxillary, great wing of sphenoid, 

malar & palate bones, aud joins internally at right angles with pterygo- 

maxillary fissure. 
Opens up communications between the orbit and the temporal, zygomatic & 

spheno-maxillary fossa?. 
Transmits infraorbital artery, superior maxillary nerve & ascending or orbital 

branches of Meckel's ganglion. 

PterygO-Maxillary Fissure - is comprised between pterygoid process & tuberosity of 

superior maxillary bone. 
Joins superiorly at right angles with spheno-maxillary fissure. 
Transmits internal maxillary artery from zygomatic to spheno-maxillary fossa. 

SPHENO-MAXILLARY FOSSA — is the narrow & vertically elongated space 

comprised between the pterygoid process & the maxillary tuberosity, and bounded 

above & internally by the body of the sphenoid & the vertical plate of the palate bone. 

Its upper part is the point of meeting of the sphenoidal, spheno-maxillary & pterygo- 

maxillary fissures. 

It communicates with the cranium, orbit, zygomatic & nasal fossae by the foramen rotun- 

<r dum & spheno- & ptery go-maxillary fissures & the spheno -palatine foramen, and has, 

v,/^ opening into it, the vidian, pterygo-palatine, posterior palatine & accessory posterior 

^ palatine canals. 



Jittitive 
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THE ORBIT. 



Quadrilateral pyramidal fossa looking forwards & outwards and formed by seyen bones, 

the frontal, ethmoid, sphenoid ( which enter into formation of both orbits), sape- 

rior maxillary, malar, lachrymal & palate. 

Communicates with cranium, and with nasal, temporal, zygomatic & spheno-maxillary 

foBSSB through optic foramen, nasal duct & spheno-mazillary fissure. 
Presents : 

BOOF — Formed by orbital plate of frontal & lesser wing of sphenoid. Is concave, and pre- 
sents the suture between the foregoing bones, and in front the 
Lachrymal fossa for lachrymal gland, and a 
Depression (fovea trochlearis ) for pulley of superior oblique. 

FIiOOR ~^ Formed by upper or orbital surface of saperior maxillary and orbital processeB of 

malar & palate bones. Presents the sutures between foregoing bones, the 
Infra-orbital groove for infra-orbital vessels & nerve, which becomes converted in front into 

Infra- orbital canal ; and also at its anterior & inner part a 
Depression for inferior oblique muscle. 

INN£iB WALL — Formed from before backwards by nasal process of superior maxillary, 

lachrymal, os planum of ethmoid, body of sphenoid. Is antero-posterior 

in direction and parallel to its fellow, and presents the sutures between 

foregoing bones and the 
Lachrymal groove for lachrymal sac. 
Crest of lachrymal bone for tensor tarsi muscle. 

OUTER WALL — Formed in front by orbital process of malar bone, and behind by ante- 
rior or orbital surface of great wing of sphenoid. Is very oblique forwards 
& outwards being nearly at right angles with its fellow, and presents the 

suture between foregoing bones, and the 
Orifices of one or two malar canals, 

SmaU spine for lower head of external rectus. 

ANGLES : 

SUP. EXTERNAL -Presents: 

Articulation of frontal with malar bone & orbital plate of sphenoid, 

Sphenoidal fissure or foramen lacerum anterius for 8rd, 4th & 6th nerves and ophthalmic 

nerve & vein. 
SUP. INTERNAL - Presents 

Suture connecting frontal with lachrymal & os planum, in which suture are the 

Anterior ethmoidal canal for nasal nerve & anterior ethmoidal vessels, and the 
Posterior ethmoidal canal for posterior ethmoidal vessels. 
INF. EXTERNAL -Presents 

Spheno-maxillary fissure for infra-orbital vessels & nerve and ascending branches of 

Meokers ganglion. 
INF. INTERNAL - Presents 

Articulation of superior maxillary & palate bones with lachrymal & os planum. 

CIRCUMFERENCE OR BASE — Quadrilateral, looks forwards & outwards. Is 

bounded by supra-orbital arch and external & internal angular processes 
of frontal, anterior border of orbital surface & nasal process of superior 
maxillary, and anterior border of malar bone. Presents 
Supra-orbital notch or foramen for supra-orbital vessels & nerve j and assists in forming 
Lachrymal groove for lachrymal sac. 

APEX — Corresponds to optic foramen for optic nerve & ophthalmic artery. 
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THE NASAL FOSS^ 



Two narrow irregnlar cavities oomprised between the orbits & snperior maxillary bones, 

and between the roof of the month & the front part of the base of the skull. 

Formed by ethmoid, sphenoid, frontal, superior maxillary, nasal, palate, inferior tnrbin- 

Jn /'. . ) /' > '^^ ated & vomer (all the bones of the face except malar & inferior maxillary). 

Communicate with orbit (nasal duct), mouth, (anterior palatine canal), oraniam (olfactory 

foramina), spheno-maxillary fossa (spheno-palatine foramen), and with the 
frontal, ethmoidal, sphenoidal, & maxillary sinuses. - Present : 

ROOF — Narrow, and is from before backwards : 

Oblique upwards & backwards and formed by nasal bone & nasal spine of frontal. 
Horizontal and formed by cribriform plate of ethmoid, 
., , /..... Oblique downwards & backwards and formed by body of sphenoid. - Presents the sutures 

;,,-/<..'''"•'' between the foregoing bones and from before backwards t 

Groove on nasal bone for outer branch of nasal nerve ; 
^H ^ ►/ • « £ . " '^ ' ' } Half crest for perpendicular plate of ethmoid ; 

^^ [ > . . \ Olfactory foramina & nasal slit for olfactory and nasal nerves? 

y- — -^ openings of sphenoidal sinuses partly closed by sphenoidal turbinated bones ; 

• '- y* / . . ,. , V / Articulation ofala of vomer with body of sphenoid. 

' ^ ' ' / '. . V . J FLOOR — Concave from side to side, and formed by palate processes of superior maxillary & 

palate bones. - Presents the suture between foregoing bones & the 
Upper orifice of the anterior palatine canal ; 

Half crest for vomer, which terminates in front & behind in the 
Anterior & posterior nasal spines, 

INNER WALL — Formed principally by the perpendicular plate of the ethmoid above 

& in front, and by the vomer below & behind, and secondarily by 
nasal spine of the frontal, rostrum of sphenoid, crests of superior maxil- 
lary, nasal & palate bones. Has an angular deficiency in front which is 
filled up by the cartilage of the septum. - Is frequently inclined to one 
or other side ; and presents the sutures between the foregoing bones and 
Vascular & nervous furrows & 
Naso- palatine groove for naso-palatine nerve. 

OUTER WALL — Formed by: 

iMchrytnalbone & nasal process of superior maxillary; 
Inner surface of ethmoid y superior maxillary & inferior turbinated bones ; 
Vertical plate of palate bone & inner plate of pterygoid process. - Presents the sutures between 

the foregoing bones and from above downwards *. 
Superior turbinated process of ethmoid ; 

Superior meatus, into which open the sphenoidal & posterior ethmoidal sinuses 
and the spheno>palatine foramen. - Both are short and are situated at 

the posterior and upper part of the nares ; 

Middle turbinated process of ethmoid j 

Middle meatus^ larger than foregoing, into which open the Antrum i)f High more 
and through the infundibulum, the anterior ethmoidal cells & frontal 

sinuses; 
Inferior turbinated bone ; 
Inferior vteaiusy the largest, presents in front the opening of the nasal duot. 



J 



1, perpendicular plale o\ 



1, superior turbinated proceea of the 
ethniirid ; 2, aupciior meatus 1 3, spbeno-paliktine 
[onnien ; 4. sphenoiilal sinus ; B, niiddld lurbin- 
atcd process at ethmoid; 6, middle meatus; 
7, opening olHieontTumolHighinore; 8, interior 

process ; 11, tmntal sinus ; 12, nssal process ot 
superior mutilla ; IS, laohrjmoJ bone; 14, inner 
plate ot ptei^'Koid process of sphenoid ; If, an- 
terior palatine canal. {Sappej.) 



miJarbone. (Sappey.) 



85 




Fig. 89.— principal "cranial points and links." (Quain.) 



CRANIAL TOPOGRAPHY. 



The first half of the important subject of cranio-cerebral topography may be briefly 
referred to here ; the brain-levels, and the lines of the cerebral fissures, sinuses, &c., will 
be taken in Part III. with the study of the brain. 

1.— MEDIAN POINTS, FROM FRONT TO BACK. 

Alveolar Point (A.). — Centre of superior alveolar arch, or interval between central 
incisor teeth of upper jaw. 

Suhnasal Point (S.). — The conjoined anterior nasal spines of the superior maxilloj, 
or inferior mesial point of anterior aperture of nares. 

Nasion (N.). — Middle of fronto-nasal suture. 

Glabella (Gl,). — Most prominent poiat of nasal eminence. 

Ophryon (Op.). — Middle of line drawn across narrowest part of forehead and 
separating face from cranium. 

Bregma (Bg.)— Junction of coronal and sagittal sutures. 

Ohelion (Ob.). — Region between the two parietal foramina, whera sagittal suture 
is simplest, and where its closure usually commences. 

Lambda (L.). — Junction of sagittal and lambdoid sutures. 

Occipital Point (O.). — Mediin point of occipital bone farthest removed from 
glabella. 

Inion (I.). — External occipital protuberance. 

Opisthion. — Middle of posterior margin of foramen magnum. 

Basion (B.). — Middle of anterior margin of foramen magnum. 

2, -bilateral points. 

Pterion (Pt.).— Point of meeting, near anterior part of temporal fossa, of frontal, 
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anterior inferior angle of parietal, sqnamons portion of temporal, and greater wing of 
sphenoid, - the precise disposition varying considerably 

Stephanion (St.). — Point where temporal ridge crosses coronal suture 
Asterion (As.).— Point of junction of lamhdoid, parieto-mastoid, and occipito- 
mastoid sutures. 

Auricular Point. — Centre of external auditory meatus. 




15 17 
Fio. 90.— ADDITIONAL ** CRANIAL POINTS AND LINES." (AndersoD & Makin«t ; from Heath's Anatomy.) 



Some additional or substitutional points and lines are introduced by Mr. William 
Anderson and Mr. Makins, as follows : — 

Mid-sagittal Point (4.).— Midway between the glabella and the inion. 

Pre-auricular Point (18.). — In front of tragus, on a level with upper border of 
external auditory meatus 

Frontal Line.— From pre-auricular point to mid-sagittal point. 

Squathosal Point (2.). On frontal line, midway between pre-auricular and mid- 
sagittal points. 

Angular Point (9.). — Over external angular process of frontal bone, on a level with 
upper border of orbit. 

Squatnosal Line — From angular point to squamosal point 
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BONES OF THE UPPER LIMB 
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THE SCAPULA— 1st Tablet. 



Large, flat, triangular, situated at back of shoulder, and presents two surfaces, tnree borders, 

three angles. 

ANTSRIOR SURFACES or V£iNT£R — Concave; forms subscapular fossa, which fossa 

is deepest at upper & outer part, and presents from within outwards: 
narrow marginal surface for serratns magnus, which surface becomes broader A triangular 

opposite the superior & inferior angles ; 
roitgk oblique ridges converging upwards & outwards for tendinous intersections of sub- 

Bcapularis j 
rounded prominent ridge descending from neck of scapula} 
deep vertical groove for lower part of subscapularls. 

POSTERIOR SURFACE or DORSUM ~ Divided by «x»ine into: 

SuPBASPiNOus Fossa -The smaller, smooth, broadest internally, Cbr supraspmatus. 
Ikpraspinous Fossa - The larger, slightly convex towards middle, concave on either 

side. Presents internally a few 
oblique ridges for tendinous intersections of infraspinatus, and externally a 

rough aponeurotic 
ridge^ which cuts off a 

prominent marginal surface divided in two by an oblique line & crossed 
by a groove lor dorsalis scapulse artery, which surface gives 
origin in its narrow upper two-thirds, to the teres minor, and in 
its lower & broader third, to the teres major & ooccasionally to 

some of the fibres of the latissimus dorsi. 

The Spine - is a prominent triangular plate, which crosses obliquely the dorsum of the 
scnpula towards its upper part, and which is continued into the acromion. 

It presents: 
Surfaces : 

Upper ^ Lowei' - Concave, forming part respectively of the supra* & infra- 

spinouB fossee. 
Borders: 

^«/«-7<7r - Continuous with the remainder of the bone. 
Pofteiior - Broad &, thick. Commences internally by a triangular smooth 
surface covered by tendon of insertion of trapezius; gives attach- 
ment externally to this surface, to trapezius by its upper lip, to 

"- deltoid by its lower lip. 

Exteinal - Concave, rounded ; lost above upon under surface of acro- 
mion, below upon neck of scapula. 

AcroXnioXl Process - Overhangs glenoid cavity, and is flattened & somewhat trian- 

gular. It presents s 

Surfaces: 

6'«//T?V7r - Bough foi attachment of deltoid & trapezius. 
/w/^?7(7r - Concave & smooth, separated by a bursa from capsule of 

shoulder joint. 

BUKDFKS: 

Outei- dr» Innei' " For deltoid & trapezius, the latter presenting a small 

oval facet for clavicle. 
Apex - Gives attachment to the coraco-acromial ligament. 
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Fig. 92.— lkkt scaitla. postekiok hirkack, or dorsum. (Gray.) 
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THE S0APULA-2nd Tablet. 



BORDERS — Three i 

Superior - The shortest & thinnest. Presents externally the 
^^ ty J . , , ^ , .t », . .^ suprascapular notch converted by the transverse ligament into u foramen 
Ti^^^-c Vc/r ^ y • ' J for suprascapular nerve j -and gives origin just internally to thfE 

C ''^^o-oL J notch to the omo-hyoid mnsole. 

External or Axillary - The thickest. Presents just below glenoid cavity a 

rough depressiofv for long head of triceps, and below this the 
vertical groove above mentioned for lower part of subsoapularis. 

Internal or Vertebral^ or Base - The longest, thin, prominent opposite root of 

epine. Presents: 
anterior lip for serratus magnns ; 
posterior lip for supra- & in&aspinati ; 

interspace for levator anguli scapulsB, rhomboideus minor, and aponeurosis 

h fibrouB arch of rhomboideus major. 

ANGLES - Three : 

Superior - Thin, prominent, for a few fibres of the levator anguli scapnlsB & supraspi- 
7 ; y,^, / ^^..^ c^ cr^Sct^^^' .1^ natus, and the two first digitations of the serratus magnuB. 

/ / ' 

^> ..„>->- /Jct -<-t '- . ;^^. /vt- ^Ixiferior -Thick, rounded; gives attachment posteriorly to the teres major & occa- 
sionally to some of the fibres of the latissimus dorsi, and anteriorly 
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A. -/t,. '.<- - kc^- u* . -Cl t > X. (jo the four lower digitations of the serratus magnus. 

L^ J .'/-...' r <^ ' -^1^^ ^ , , - . Anterior or External - Forms the head & the neck of the scapula. 

. ' / tf ^y >t . ^ -w HEAD — Presents the 

Glekoid Cavity - Oval with longest diameter vertical, and with broad 
inferior & narrow superior extremities, the latter giving attach- 
ment to the tendon of the long head of the biceps ; small & shallow, 
but slightly deepened & enlarged by glenoid ligament, which 
ligament is attached to the prominent margin of the cavity. 

NEOE — Flattened from before backwards, and most distinct behind. Is 

surmounted by the 
OoRACOiD Process «> First thick & broad, and passes upwards & in- 
wards, being flattened from before backwards, and presenting 
internally a rough depression for oonoid ligament. It then be- 
comes smaller, passes forwards & outwards, and is flattened 
from above downwards ; this terminal portion presents ; 
under surface, smooth & concave ; 

upper surface with rough oblique ridge for trapezoid ligament; 
anterior or inner border for pectoralis minor ; 
posterior border for coraco-acromial ligament ; 
apex for common tendon of ooraoo-brachialis & of short head 

of bioep. 
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THE CLAVICLE 



Ib usually reokoned as a long bone, thoagh, structnrally, it rather resembles a short bone. 
It is curved like an italic /and is convex anteriorly & rounded in its inner two-thirds, concave 

anteriorly and flattened from above downwards, in its outer third. 

INNER or CYLINDRICAL PORTION — Presents three borders and three snrfaoes. 

Borders -Are: 

Anterior - Continuous with anterior border of flattened portion, and gives 

attachment to peotoralis major. 
Posterior - Extends from rhomboid impression to conoid tubercle, and forms 

'posterior boundary of subclavian groove. 
Superior - Continuous with posterior border of flattened portion, and gives 

attachment to sterno-mastoid. 

Surfaces -Are: 

Anterior - Convex & continuous with upper surface of flattened portion. Is 
covered externally by platysma, and gives attachment internally to 

sterno-mastoid & pectoralis major. 

Posterior - Concave, narrow externally, where it becomes continuous with pos- 

terior border of flattened portion. Frequently gives origin internally 

to some of the fibres of the stemo-oleido-hyoid, and presents towards 

its middle the nutrient canal, which is directed outwards. 

Inferior -Narrow internally; broader externally, where it becomes continuous 

with under surface of flattened portion. Presents from within outwards : 

Articular facets which articulates with cartilage of first rib, and which is 

continuous with sternal articular surface; 
Rhomboid impression for rhomboid or costo-clavioular ligament; 
Subclavian groove for subclavius muscle. 

OUTER or FLATTENED PORTION — Presents : 

Borders : 

Anterior -Thin, concave, for deltoid. 
Posterior - Thicker, convex, for trapezius. 

Surfaces: 

Superior - Rough, for deltoid & trapezius. 
Inferior - Presents internally 

Conoid tubercle for conoid ligament, from which tubercio passes forwards 

& outwards the 

Oblique line for trapezoid ligament. 

INNER or STERNAL END — Enlarged & triangular. Its articular facet is continuous 

with the costal facet at inner extremity of inferior surface. It is concave 
from before backwards and convex from above downwards & outwards; it 
gives attachment at its upper & back part to the interarticular fibro- cartilage 
of the sterno-clavicular articulation. - The circumference of the end of the 
bone, is rough for the anterior & posterior sterno-clavicular & the interclavi. 

cnlar ligaments. 

OUTER or ACROMIAL END — Flattened from above downwards. Presents a small 

oval facet, which looks downwards & outwards and articulates with acromion. 
- The circumference of the end of the bone is rough for the superior & 

inferior acromio- clavicular ligaments. 



THE HUMERUS 05 

PresoiitB upper & lower extremities asd a shaft. 

UPPER EXTREMITY -" rresents head, anatomicnl & surgical necks, greater & lesser tobero- 

sities, and bio'pital groove. 

Uead - Represents nearly one half of a sphere, andis much more extensive than the glenoiil 

cavity, or corresponding articular surface of the scapula. It looks upwards, 

inwards & backwards, and is bounded by the 
Anatomical Neck - A slight circular constriction, rather irregular, which gives attach- 
ment to the capsule of the shoulder- joint. 
GitXiTER TuBKROBiTY*. Largo rounded eminence situated on the outer side of the bicipital 
grooTe, It presents from before backwards three small facets for supra- & infra- 

spinati & teres minor. 

Lebses TubebOritt - Smaller, but more prominent, situated in front of the head, on the 

inner side ol the bicipital groove. It gives attachment to the subscapularis. 

Bicipital Groove - Oorresponds to the upper third of the bone. It is deep & narrow 
above, where it separates the tuberosities, but it becomes broad & shallow below, 
where the tendon of the latissimus dorsi is inserted into it. It contains the long 
tendon of the biceps surrounded by a tubular prolongation of the synovial mem- 
brane of the sho alder -joint, and is covered with a thin layer of cartilage. Its 
aiiterior or outer lip gives attachment to the pectoralis major, its posterior or 

inner lip, to the teres major. 

Subqical Neck - Is the slightly constricted part which joins upper extremity to shaft. 

LOWER EXTREMITY — Is flattened from before backwards & slightly curved forwards. It 

presents an articular surface, and the inner and outer condyles. 
Articular Surface - Extends a little lower than the condyles, and occupies a more 

anterior position. It is divided into : 

Radial Portion, Head, ob Capitellum - Small rounded eminence limited to the 

front part of the bone. It is separated from the trochlear portion by a narrow 

groove for inner border of head of radios, and is surmounted by a slight 

depression which receives the anterior border of the same head when the 

fore-arm is completely flexed. 
Ulnar ob Trochlear Portion - Extends also to the back of the bone. The inner 
border of the trochlea descends lower down than the outer one; the axis 
round which the ulna rotates is therefore directed downwards & inwards, and 
the plane of rotation downwards & outwards. - The trochlea is surmounted 
in front & behind by the coronoid & olecranon fosssB, which receive the corres- 
ponding processes in complete flexion, or complete extension, of the fore-arm. 
These fossse are lined by the synovial membrane, and are separated by 
only a thin plate of bone; their margins give attachment to the anterior 

& posterior ligaments of the elbow-joint. 

Izmor Condyle - The most prominent & the highest. Gives attachment to the internal 

lateral ligament of the elbow -joint, & to the pronator radii teres, flexor carpi radialis, 

palmaris longns, flexor carpi ulnaris & flexor sublimis digitorum muscles. 

External Condyle - ^^ lowest & least prominent. Gives attachment to the external 
lateral ligament of tho elbow -joint & to the extensores carpi radialis brevier, communis 
digitorum, minimi digiti & carpi ulnans, and tu tho anconeus & supinator brevis musoleSy 

SHAFT -" Cylindrical above; prismatic and flattened from before backwards, below. Presents three 

borders & three surfacca 
Surfaces --Aj© internal, external, & posterior; the two former becoming more or less an- 
terior below, where all three are broader & better deflned than above. 
Internal - Kather narrower than external. Presents towards its middle a rough 
impression for coraco-brachialis, and frequently towards its lower part, the ^ 

supra-oondyloid prooess »f Struthers.^ 

kxTBRNAL - Bather broader. Presents towards its middle a rough triangular 

impression for deltoid, and gives attachment below to braohialis antious. 

PosTERiOB - Somewhat twisted. Is crossed obliquely downwards & outwards by 

musculo-spiral groove, and gives origin, above & below the groove, to the outer 

& inner heads of the triceps. 

Borders -Are: ._ , 1. • V 

Antebior - From fi'ont of great tuberosity to coronoid depression, forming, above, 
anterior or outer lip of bicipital groove for attachment of pectoralis major 
Internal - From lesser tuberosity to internal condyle, forming, above, inner or pos- 
terior lip of bicipital groove for attachment of teres major, and, below, inter, 
n.il condyloid ridge for internal intermuscular septum, pronator radii 
teres, inner head of triceps & brachialis anticus. Towards its middle is found 

the opening of the nutrient canal directed downwards. 
External - From back of greater tuberosity to external condyle. Is indistinct and 
crossed by mnsculo-spiral groove, above ; inferiorly it becomes prominent, and 
forms the external condyloid ridge for external intermuscular septum, supina- 
tor lon)?UF, extensor carpi radialis longior outer heal of triceps & brachialis »- 
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THE RADIUS 



Is smaller A shorter than than the ulna, and is smaller above than below. Presents i 

UPPER EXTREMITY — The smaller. Presents: 

Head - Cylindrical laterally and cup-shaped above. The onp articulates with the capl- 
tellam of the humerus, and its inner A broader edge articnlates with the 
groove between the capitellnm & the trochlea. The inner & broader part of 
the cylindrical surface articnlates with the lesser sigmoid cavity of the nlna, 

the onter narrower part plays upon the orbicular ligament. 
Neck - Is the constricted & rounded portion, which supports the head. It presents 

posteriorly a slight ridge for supinator brevis. 
Tuberosity - Lies at the lower, inner & front part of the neck. It is rough behind for 

insertion of biceps, and smooth in front, where it is covered by a bursa. 

LOWER EXTREMITY — Large, thick, quadrilateral, and presents an inferior surface, 

articular, and four lateral surfaces, of which the inner one is also articular. 

Inf. Articular Surface - Triangular, concave, divided by a slight antero-posterior 
ridge into an outer, larger, triangular portion for scaphoid, and an inner, 

smaller, quadrilateral portion for semilunar. 
Int. Articular Surface, or Sigmoid Cavity - Narrow, concave, articulates with head of 

ulna. 
Ant. Surface -Excavated; gives attachment to pronator quadratus. Its lower pro- 
minent margin gives attachment to anterior ligament of wrist-joint. 

Ext. Surface - Is prolonged downwards into the 

Styloid Process - Thick & conical ; gives attachment at its base to supinator long^s, 
at its apex, to external lateral ligament of wrist-joint. On its onter 

surface is a 

shallow groove^ oblique downwards & forwards and divided into two by a 

slight ridge, which groove transmits the extensores ossis meta- 

carpi & primi internodii polliois, both of which are enclosed in 

one synovial sheath. 
Post. Surface - Convex, gives attachment below to posterior ligament of wrist-joint, and 

presents from without inwards a 

broad 6r* shallow groove divided into two by a slight ridge, which groove 

transmits the extensores carpi radialis longior & brevier, both 

enclosed in one synovial sheath ; 
narrow &* deep groove for extensor secundi internodii pollicis & a synovial 

sheath ; 
broad ^ shallow groove for extensores indicis & communis digitorum both 

enclosed in one synovial sheath; 
half'gfoove completed internally by head of ulna, for extensor minimi digiti 

& a synovial sheath. 

SHAFT "^ Slightly concave anteriorly, small & rounded above, larger & prismoid below. Pre- 
sents: 

Surfaces -Three : 

Aini'ERiOR - Narrow & concave in upper three-fourths for flexor longus pollicis, broad 
& concave in lovrer fourth for pronator quadratus. Presents nutrient foramen 

a little above its middle. 
Posterior -Narrow & rounded above for supinator brevis; broad & convex below. 
Gives origin towards its middle, where it is rough & slightly concave, to exten- 
sor primi internodii pollicis & to some of the fibres of the extensor ossis meta- 

oarpi. 
External - Rounded & convex. Gives attachment above to supinator brevis and 
presents towards its middle a rough impression for pronator radii teres. 

Borders - Three : 

Anterior - From front of bicipital tuberosity to front of base of styloid process. Is 
prominent above, where it forms the obliqt*e lifter and gives attachment to the 
supinator brevis, flexor sublimis digitorum & flexor longus polliois; is sharply 

marked below for pronator quadratus. 
Posterior - Frotn back of neck to back of styloid process ; is most distinct in its 

middto third. 

Internal - From back of tuberosity to sigmoid cavity, to embrace which it Dtfa.roate8 

inferiorly. Gives attachment to the interosseous ligament, and is sharpest 

towards its middle. 
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THE ULNA 
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Is larger & longer than the radins, and larger abovo than below. Presents t 

UPPER EXTREMITY — The strongest part of the bone; presents the coronoid & olecranon 

procesQes, and the greater & lesser sigmoid cavities. 

Coronoid Process - Prismatic. Projects forwards, and presents: 

Apex — Slightly curved upwards ; received into coronoid fossa in complete flexion 

of fore-arm ; 
Base -Broad, continuous with shaft ; 

TJPPEB Surface - Articular, concave from before backwards, marked by a slight 

antero-posterior ridge. 
Under Surface -Concave, rough for brachialis anticus & oblique ligament; 
• Inner Surface - Bough, concave behind for flexor profundus digitornm. Presents 

anteriorly & from above downwards: 
prominent margin for internal lateral ligament of elbow-joint ; 
tubercle for middle head of flexor sublimis; 

ridge for outer head of pronator radii teres. -A slip of the flexor longns pollicis 

arises sometimes from this surface. 
Outer Surface - Presents lesser sigmoid cavity above, and gives origin below to 

some of the fibres of the supinator brevip. 

Olecranon Process - Large, slightly curved forwards. Presents: 

Apex -Prominent, received into olecranon fossa in complete extension of forearm; 
Base -Contracted, continuous with shaft; 

Anterior Surface -Articular, concave, marked by a slight vertical ridge; 
Posterior Surface -Triangular, subcutaneous, covered by a bursa; 
Upper Surface - Rough behind for triceps; slightly grooved in front, close to margin, 

for posterior ligament of elbow-joint; 
Borders, Inner fc Outer — Presenting continuation of same groove for internal & 

posterior ligaments. 

Greater Sigmoid Cavity -Comprised between coronoid & olecranon processes, notched 

on either side towards its middle, and divided by a slightly elevated 

ridge into two parts, of which the internal is the broadest. 

Lesser Sigmoid Cavity -Situated on outer side of coronoid process, narrow, concave 

from before backwards; its extremities give attachment to the orbicular 

ligament of the radius. 

LOWER EXTREMITY — Small, excluded from wrist-joint by triangular fibro-cartilage. 

Presents : 

Head - Articular below, where it is flattened and plays upon triangular fibro-cartilage, 

and externally, where it is semi- cylindrical and is received into sigmoid cavity 

ofradiup. 

Styloid Process - Cylindrical, descends from inner & back part of head; gives 

attachment to internal lateral ligament of wrist-joint. -Between these parts 

there exists below, a 
Depression -For attachment of triangular fibro-cartilage, and behind, a 
Groove - Which transmits tendon of extensor carpi ulnaris. 

SHAFT — Large & prismatic above, smaller & rounded below, slightly curved forwards, and convex 

externally above, internally below. Presents : 

Surfaces - Anterior, posterior, internal, all three broader above than below. 

Aktekior -Concave in upper three-fourths for flexor profundus digitorum, also ex- 
cavated below for pronator quadratus. Presents the opening of the nutrient 

canal, which is directed upwards. 
Posterior - Presents above a triangular surface for anconeus, which surface is 
bounded externally by an oblique ridge for supinator brevis. Below this the 
posterior surface is divided by a vertical ridge into a narrow inner part, 
which gives attachment to, or is sometimes merely covered by, the extensor 
carpi ulnaris, and an outer broader part which gives attachment from above 
downwards to the supinator brevis and extensores ossis metacarpi pollicis, 

secundi internodif pollicis, & indicis. 
Xntebnal - Gives attachment to the flexor profuudus digitorum in its upper three-- 

fourths ; is subcutaneous in its lower fourth. 

Borders - Anterior, posterior, external, best marked in upper two-thirds. 

Anterior - From ridge on inner surface of coronoid process to front of styloid pro- 
cess. Gives attachment to flexor profundus digitorum & pronator quadratus. 
Posterior - From lower & back part of olecranon to back of styloid process. Gives 
attachment superiorly to an aponeurosis common to flexor & extensor carpi 
^ ulnaris and flexor profundus digitorum. 

iLXTERNAL - Bifid superiorly, where it arises from either extremity of the lesser sig- 
moid cavity, and embraces a rough surface for supinator brevis^ is very 
prominent towards middle j gives attachment to interosseous licrameat 
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BONES of the CARPUS -First Row, 
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SCAPHOID -^ Presents s 

Ant. or Palmar Surface - Concave abovn $ presents at its lower & outer part a tnboro7« 

for antenor annular ligament of oarpcm. 

Post, or Dorsal Surface - Is represented by a rough transverse g^ove for ligaments. 

Upper Surface - Is very obliqne, and looks backwards & bat slightly upwards ; is convex 

; ,,' & smooth, and articulates with radius. 

r ' Under Surface - Looks principally downwards, but also a little backwards & outwards. 

i/* It presents two facets for trapezium & trapezoid. 

Outer Surface or Angle - Small, rough, for external lateral ligament of wrist. 
jr Inner Surface - Presents a superior small semilunar facet for semilunar, and an inferior 

large concave facet for os magnum. 

SEMILUNAR —Presents: 

Ant. & Post. Surfaces - Of which the former is the largest. 
( ^' Upper Surface - Convex ; articulates with radius. 

' "' Under Surface - Concave; articulates with os magnum & os unciform. 

3 Outer Surface - Has a semilunar facet for scaphoid. 

Inner Surface - Has a quadrilateral facet for cuneiform. 
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CUNEIFORM — Presents : 

Ant. & Post. Surfaces - Of which the former is the smallest, and presents at its inner part 

an oval facet for pisiform. 
Upper Surface - Smooth in its outer part only, where it articulates with the triangular 

fibro-cartilage of the inferior radio-ulnar articulation. 
Under Surface - Concave externally, convex internally ; articulates with inner surface of 
0. unciform bone. 

Outer Surface - Has a quadrilateral facet for semilunar. 
Inner Surface or Angle - Small, rough, for internal lateral ligament of wrist. 
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A PISIFORM - Presents : 

Ant. Surface - Convex, for anterior annular ligament of carpus. 

Post. Surface - At upper part of which is an oval articular facet for cuneiform. 

Outer Surface - Convex. 

Inner Surface - Concave. 
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BONES of the CARPUS — Second Bow. 






TRAPEZIUM — rroFciits : 

Ant. Ikner or Palmar Surface -ITas a vertical grouve lor tendon of flexor carpi radialis, 
which groove is bounded externally by an oblique ridge for attachment of anterior 

annular ligament of carpus & abductor poUicis. 
Post, outer or Dorsal Sukfacb - Large & rough. 
' Upper Surface - Small, concave; articulates with scaphoid. 

Ua'Der Surface - Convex from side to sido and concave from before backwards (the bone 

being placed in its normal position, that is to say with its palmar surface looking 

almost directly inwards and nearly facing the unciform process of the unciform 

^ bone) ; articulates with the metacarpal bone of the thumb. 

Outer Surface - Broad & rough. 
\ ^' Ix.ner Surface - lias a large superior concave articular surface for trapezoid, and a small 

narrow inferior facet for 2nd metacarpal bone. 

TRAPEZOID -^ Presents : 

Ant. & Post. Surfaces - Uough, tho latter of which is the largest and is prolonged 

downwards & inwards. 
' ' Upper Surface - Quadrilateral, concave, for scaphoid. 

Under Surface - Saddle shaped for articulation with bas^ of 2nd metacarpal bone. 
Outer Surface - Convex, smooth; articulates with trapezium. 
* Inner Surpacb - Concave & smooth below and in front for articulation with lower part of 

OS magnum ; rough above and behind for an interosseous ligament. 

OS MAGNUM — May be divided into head, neck, & body. Presents : 

Ant. & Post. Surfaces - Rough, the latter of which is the largest, and is prolonged down- 
wards & inwards. 
Upper Surface — Rounded & smooth for semilunar. 

(Jnder Surface - Projects inwards in its posterior part, and has three facets (the middle 
one of which is the largest), for articulation with 2nd, 3rd & 4th metacarpal bones. 
Outer Surface -Presents from above downwards: a smooth convex surface for scaphoid, a 
» rough groove which forms part of the neck, a small facet for trapezoid at anterior 

1 - inferior angle, behind which latter is a depression for an interosseous ligament. 

'" Inner Surface - Smooth behind for unciform bone, rough in front for an interosseous liga- 

ment. 

UNCIFORM BONE — Presents : 

Ant. or Palmar Surface -Presents the unciform process at its lower & inner part. This 
process projects directly forwards when tho bone is placed in its normal position, 
and presents outer concave & inner convex surfaces, and an apex, which latter gives 
attachment to the anterior annular ligament of tho carpus and to the flexor brevis 

& adductor or opponens minimi digitu 
1 Post, or Dorsal Surface - Rough & triangular. 

Upper Surface or Angle -Narrow, smooth, articulates with semilunar. 
Under Surface •- Has two facets for 4th & 5th metacarpal bones. 

Outer Surface -Smooth above & behind for os magnum, rough below and in front for 

an interosseous ligament. 
Inner Surface - Smooth, convex above, concave below, articnlates with cuneiform. 
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How to Class Scattered Bones of the Carpus into Bight & Left. 



it is easy to recognise whether a bone of the carpus belongs to the right or to- the leit side 
when it is placed in position as follows : 



Scaphoid - 



Semilunar - 



Cuneiform - 



Pisiform - 



Largest articular facet above ; 
Rough transverse groove behind | 
Tubercle on outer side. 

Convex articular facet above } 
Largest rough surface In front; 
Semilunar articular facet on outer side. 

Convex surface partly articular & partly non-artioular, abovo; 
Flat surface partly articular partly non-articular in front; 
Small surface or angle on inner side. 

Articular facet behind ; 
^on-articular part of same sui'face below, 
Concave surface on inner side. 



Trapezium — Saddle-shaped articular facet below 5 

Ridge in front ; 



Rough lateral surface on outer side. 



Trapezoid - Saddle-shaped articular facet below; 

Large rough surface behind ; 
Its projecting part on inner side. 

Os Magnum - Head above 5 

Large rough surface behind; 



Projecting part of the same (or tubercle of the base) on inner 

■id«. 



Os Unciform - Unciform process below & in front | 

Us concavity to outor side. 



Pio. 113,— BOKea ui 
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THE METAGABPAL BONES 

Long bones with shaft & two extremities. 

COMMON CHARACTERS: 

Shaft - Prismoid & concave anteriorly. Presents : 

1)OR84L Surface - Triangular, broad below, coyered by extensor tendons. 
Lateral Surfaces - OoncaTo, divided by a ridge into two parts for palmar & 
dorsal interossei. The ridgt bifurcates below, and its branches end in 

the tubercles on either side of head. 

Carpal Extremity or Base •- Cuboid. Presents : 

Palmar & Dorsal Survaces •* Bough for ligaments; the latter is the largest. 
Sup. & Lateral Surfaces - Articular, for cftrpns & adjoining metacarpal bones. 

Digital Extremity or Head - Presents s 

Inf. or Articular Surface - Bounded, extending farther m front than behind, 

and slightly flattened from side to side. 
Lateral Surfaces - Depressed i present two tabercles, of which posterior one 
is for lateral ligt. of corresponding metlMJ&rpo-phalangeal articulation. 
Ant. Surface - Grooved for flexor tendonSi 
Post. Surface - Broad & flat. 

PARTICULAR CHARACTERS : 

METACARPAL B. OP THUMB - The shortest. 

Shaft - Thick & broad i its palmar surface look« inwards. 

Cakpal Extuemitt - Saddre-shaped for trapezium (convex from before backwards, 

\ concave from side to side) & broadest externally ; no lateral facets. 

Digital Extremity - Broader 8^ less convex anteriorly than in the other metacar. 

pal bones; presents two small lateral facets for sesamoid bones. 

METACARPAL B. OF INDEX — The longest, -^ 

Carpal Extremity -Larger than in the others, and presents posteriorly a pro- 

V ' longation upwards & inwards towards OS magnnm. Has fonr articular 

^ ' surfaces, one saddle-shaped above for trapezoid, and three others for 

trapezium, os magnum & 3rd metacarpal bone. 

METACARPAL B, OF MIDDLE FINGER — The longest but one. 

Carpal Extremity - Presents a prolongation upwards & outwards behind os 
L\ magnum, and has four articular facets, one for os magnum, one for 2ad 

metacarpal bone, and two for 4ith. 

METACARPAL B. OF RING FINGER — Short. 

Carpal Extremity - Pretty regularly cuboid. Presents five flEMsets for unciform, 

OS magnum, 3rd (two facets), A.5lh metacarpal bones. 

METACARPAL B. OF LITTLE FINGER — The smallest & the shortest but 

one. 

Carpal Extremity - Has a prominent tubercle on inner side for extensor carpi 

ulnarisj carpal facet is saddle-shaped for unciform; only one lateral 

^ facet for 4th metacarpal bone. 

N.B. — ^The foregoing characters supply the three points requisite to place 
the bones in position, and therefore to distinguish between right 

bones and left bones. 

THE PHALANGES 

Fourteen, three to each finger, twq to thumb. Are long bones and present : 

Shaft - Slightly curved anteriorly. Flat from side to side on palmar surface, convex 
on dorsal. Margins prominent for attachment of sheaths of flexor ten- 
dons. - The shaft is longer in first or proximal phalanges than in second, 

in second than in third. 
Proximal Extremity - The largest. Presents ! 

In First Row - Oval, concave, articular surface, broadest from side to side. 
In Second & Third Bows - Two lateral concavities & a median ridge. 
Distal Extremity - The smallest. Presents : 

In First A second Rows - A trochlear surftice prolonged farther in front than 

behind. 
In Third Row -A rough horse-s^oe shaped eminence on pc^lxnar surfapfi. 
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BONES OF THE LOWER LIMB. 



no 



THE INNOMINATE BONE — 1st Tablet. 



Large irregular flat bone, oonstrioted tow^ards its middle, and expanded above A 
below; BO twisted upon itself that its superior expansion is directed inwards pos- 
teriorly & outwards anteriorly, while its inferior expansion is curved inwards in 

front as far as the middle line. 
Consists up to the 13th or 14th year of three distinct portion.^), the ilium, ischium & 
pubes, which portions, thoufi^h they subsequently unite, are usually described sepa- 
rately 

IIiIXJBI — The superior expanded portion. Presents : 

Outer Surface, or Dorsum - Convex in front, where it looks downwards & out- 
wards, concare behind, where it looks downwards, outwards A 

backwards. Presents the 
Tlkrge Curved Lines^ superior, middle^ <&• inferior, which commence respect- 
ively two inches in front of the posterior extremity of the crest, 
an inch & a half behind its anterior extremity, & at the upper part 
of the anterior inferior spinous process, and which converge, the 
two first towards the upper part, & the third towards the middle 

of the great sacro-sciatio notch 
Above, and between thoae lined are seen the 
Surfaces of origin of the glutei maximus, inedius 6r* minimus; 
Gfoove (sometimes a ridge), for reflected tendon of rectus. -Below this are the 
Upper part of rim of acetabulum ; 

Triangular segmetvt of thi acetabulum forming nearly 2-5th8 of that cavity, 
which 2-5ths include the greater part of the articular surface. 

Inner Surface - Presents in front, behind, & below respectively: 

Internal Iliac Fossa ob Venter - Bounded below by the ilio- pectineal line, 

and presenting inferiorly a nutrient foramen. 
Sacro-iliac Articular Surface -Which is divided into an 

Inferior or Auricular Portion - Covered with cartilage, smooth though un- 
even, and a 
Superior Rough Portion - For posterior sacro-iliac ligaments. 

Portion of Inner Surface of True Pelvis - Corresponding to upper part of 

acetabulum. 

Upper Border or Crest - Convex from before backwards, curved like an italic /, 

concave externally behind, where it is thickest, convex externally 

in front, where it is also very thick, divided into : 
Outer lip for latissimus dorsi, obliqaus externus, tensor va- 
ginas femoris & fascia lata. 
Inner lip for erector spines, quadratus lambornm & trans- 
versa lis ; 
Interspace for internal oblique. 

« 

Anterior Border -Long, concave, nearly 'fertical ; presents from above downwards : 
Anterior superior spine for Poupart's ligament, sartorius, tensor vaginas. 

femoris & iliacus ; 
Notch for lower fibres of sartorius, and exit of external cutaneous nerve; 
Anterior inferior spine for straight tendon of rectus j 
Broad shallow groove for exit of psoas & iliacus. 

Posterior Border — Shorter, more horizontal. Presents : 

Posterior superior spine for erector spinas & oblique sacro-iliac ligament; 
Slight fiotch ; 

Posterior inferior spine ior part of great saoro-siatio ligameut| 
V^^erpart ofgrecU sacro-sciatic notch. 
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THE INNOMINATE BONE - 2nd Tablet. 



ISCHIITBlI *^ The lower, posterior & thick part. Bonnds obturator foramen below & behind, 

and presents body, tuberosity & ascending ramus. 

Body -Presents three surfaces & three borders : 

Outer Surfacr - Presents from above downwards r 

A little more than ^-Uhs of the acetabulum comprisinj? the preater part of 

the central non. articular depression ; 
Lower part of rim of acetabulum with a portion of the cotyloid notch ; 
Deep groove for passap^e of tendon of obturator externus ; 
Posterior part of circumference of obturator foramen for obturator exterrus 

h adductor mas^nus. 

Ikneb Sukpace - Forms lower part of lateral boundary of true pelvis & posterior 

part of circumference of obturator foramen. It gives origin 

to obturator internus, presents two or three lar^e vascular 

foramina, and is grooved inferiorly for passage of pudio vessels ft 

nerve. 
Posterior Surpacb - Quadrilateral, smooth, broadest above, supports the pyri- 

formis, obturator internus, & gemelli. 
Anterior Border -Thin; for obturator membrane. 
Outer Border - Thick & short. 
Inner Border - The longest. Presents from above downwards : 

Lower part of great sacrO'Sciatic notch. - This notch is converted by lesser 
. saoro-sciatio ligament into great sacro-soiatio foramen, which 

u ^^ ' "f'<I«. ' ... • ^ At-^ r JJy tt^ y ^ foramen transmits from above downwards : 

-:?., r /, ^ . . ,/ , ''<»/«-,.>. ^Gluteal vessels ^ superior gluteal nerve ; 

. ' J c*^ 6 . Pynfomits muscle ; 

Sciatic artery i grectter A* lesser sciatic nerves, pudic vessels ^ 

nerve, 6* nerve to obturator internus ; 
Spine of ischium - For lesser sacro-sciatio ligament, gemellus superior, 

oocoygeus, & posterior fibres of levator ani. 

Lesser sacrO'Sciatic notch - Coated with fibro-cartilage, and converted by 

both sacro-sciatio ligaments into lesser sacro.sciatio foramen for 

obturator internus muscle, its nerve, and pudio vessels & nerve. 

Tuberosity - Corresponds to lower and back part of body, and may be described as 

presenting: 
Outer Lip - For gemellus inferior, qnadratus femoris, ft adductor magnus. 
Inner Lip - For transversus periosBi, crus penis or clitoridis, erector penis or cli- 
toridis, ft anterior or falciform prolongation of great sacro-sciatio 

ligament. 
Interspace - Presents four rough surfaces : 

7 wo Anterior or Inferior separated by a prominent ridge, 
the external, for the adductor magnus; 
the interpuil for the great sacro-sciatio ligament. 
Two Posterior or Superior separated by a rough line oblique downwards 

& outwards, 
the external (the most superior of the two), for semimembranosus ; 
the internal (the most inferior of the two) for common tendon of 

semitendinosus ft long head of biceps. 

AsCQIldillg Ramus - Thin ft flattened ; passes upwards ft inwards, bounding obtura- 

tur foramen inferiorly, and joins with descending ramus of pubes. 

Presents f 
Outer Surface -> Rough, for gracilis, obturator externus ft adductor magnus. 
Inner Surface - Smoother, for obturator internus. 
Upper Border -Thin ft sharp, for obturator membrane. 

Lower Border -Bou^^h, thick; everted, especially in the female; for gracilis, 
cms penis or clitoridis, erector penis or clitoridis, transversus 
porinasi, deep periDB»al fafola deep layer of the superficial fascia. 
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THE INNOMINATE BONE ~ 3rd Tablet. 



(■ , . 



FUB£iS "^ ^^be anterior & iimer part. Bounds obturator foramen above & in front, and pre- 

sents body, horizontal ramns & descending ramus. 

30(|y .-^ Quadrilateral, flattened from before backwards & outwards, and presents : 

Anterior Surface - Kough, slightly excavated, giving ori^^n to the adductor 
longus immediately below the crest, and, lower down, to obturator 
ezternus, adductors brevis & magnus, & upper part of gracilis. 

FoSTERiOK Surface - Smooth, convex from above downwards, concave from side 
to side, giving attachment to obturator internus, levator ani, and 
pubo-prostatio ligaments or anterior true ligaments of bladder. 

Upper Border - Presents from within outwards the 

Angle -Va front of which the inner pillars of external abdominal ring de- 
cussate with each other (as they do also in front of symphysis) ; 
Crest — To which are attached, anteriorly the conjoined tendon of the 
y internal oblique & transversalis, and posteriorly the rectus & 

^' .^ c-^i^'^t * <:^' ^t,.<.. pyramidalis; 

/.c . -. fVc^-c^^-. J^W- For Poupart's ligament & outer pillar of external abdominal ring; 

\l'- vCv":.!.. ^. .i»..i...4,. .w Cotkmencement of ilio-pectineal Hne^ for conjoined tendon, Gimbemat's liga- 

^ ment & the triangular ligament. 

f. Inner Boeder - Presents a rough oval facet, which forms part of symphysis. 

Outer Border - Thin, for obturator membrane. 

HorUBOntal Ramus - is far from being horizontal, since it forma part of the brim of 

the true pelvis, which brim is inclined at an angle of about 60^ 

with the horizontal. Presents : 
XJPPPR Surface - Presents from within outwards : 

Triangular surface for origin of pectineus, behind which surface is the 

Continuation of the ilio-pectineal line already mentioned; 
JliO'pectineal eminence, which supports brim of acetabulum, and gives attach- 
ment to psoas parvus when that muscle exists. 

Under Surface -> Presents a 

Groove oblique forwards & inwards for obturator "vessels & nerve, 

which groove is bounded internally by a 
Sharp margin forming part of circumference of obturator foramen. 

Posterior Sukpace - For upper fibres of obturator internus ; forms part of ante- 
rior boundary of true pelvis. 
Outer Extremity -Forms about 1.5th of the acetabulum. 

Descending R&inus *-Thin & flattened; passes downwards & outwards, and joins 

with ascending ramus of ischium. Presents: 
Antkrior Surface -Rough, for adductors brevis & magnus, obturator exiernus 

& gracilis. 
Posterior Surface - Smoother^ for obturator internus. 

Inner Border - Rough, thick; everted, especially in the female; for gracilis, 
crus penis or cHtoridis, erector penis or clitoridis, compressor 
urethrse, deep perinneal fascia, & deep layer of the superficial fascia. 

Outer Border - Thin & sharj*, for obturator membrane. 



U5 




117 



THE INNOMINATE BONE - 4lh Tablet 



ACSTA6ULUM, or COTYI^OID CAVITY — Deep, hemispherical, formed by 

all the three parts which make up the innominate bone: - the ilium forming a 
little lees than 2-5ths, including the largest part of the articular ring; the 
ischium forming a little more than 2.5th8, including the greater part of the 
centra] non-articular deprepsion; the pubes forming the remaining l-5th. 

Locks downwards, forwards, & outwards. 

Is surrounded, except below & in front, by an elevated margin for attachment of 
the cotyloid ligament. This margin is most prominent behind, is slightly 
depressed between the pubes & the iliuro, and is deficient between the pubes & 
the ischium, in whioh latter situation the resulting 

Cotyloid notch - Leads into the centr«l non-articular depression; the 
margins of this notch give attachment to the round & transverse ligaments. 

Ts divided into an 

Incomplete Articular Ring -. Bmadest in its iliac portion, vrhich portion is the 
most extensive of the three, & deficient opposite t2ie cotyloid notch ; and a 

Central Non- Articular Depreaeion - Rough, nearly circular, continuous with 
the cotyloid notch, and formed chiefly by the ischium; this depression 
lodges a mass of fat which forms a bed for the round liganr.ent. 



OBTURATOR or THYROID FORAMEN, or FORAMEN OVALE— 

Comprised between the pubes & ischium; large a oval in male; smaller, 



/. ■/'-.. ^-^t'w^ /~<5^ «^> .^ 






_,_ ^^v-,-^^ *- /!-<«-.' triangular, narrow inferiorly in female. Closed by obturator membrane, 

^ except in its upper part, where the upper border of the membrane converts the 
flfroove on under surface of horisontal ramus into a complete fornmon for 

obturator vesRcls & iierve^ 
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THE FEMUR 



Xhe largest, longest, it strongest bone of the skeleton; sliglitly oblique do vmn wards k iiiMards. csiie^ tally in female 

I'leisents: 

UPPER EXTREMITY — Presents : 

Head - Forms nearly two-thirds of a sphere, and looks upwards forwards & inwards. Presents a litile 

De^rtsxion for ligamentum teres. ^low & behind its centre a Email circular 

Neok - Flattened m>m before backwards, enanded inferiorly, thicker above than below, bounded by the 

intertrochanteric lines. Longest k most inclined in youth; shorter and more hoiizuntal 

as age advances, especially in female. Preseuts : 
Ant. Surfacx -Continuous with anterior surface of shaft, perforated by numerous vascular forainiua. 
Posterior Surface - Concave, rather broader; gives attachment externally to posterior part of 
Upper Border - Short, thick, horizontal capsule of hip-joiiit. 

Lower Border - Longer, thinner, oblique downwards & backwards to lesser trochanter. 
Greater Trochanter - lArge, quadrilateral, most prominent posteriorly. Presents : 
Outer Surface - Presents 

Oblique line extending downwards & forwards, for gluteus medius; - the surface is smouth 

below & behind this line for a bursa, and sometimes rough above & in front for some 

Inner Surface - Presents the <*' *^® f^t^ of gluteus medius 

Digital or trochanteric /ossa for obturator externUS. 
Upper Border - For obturator mtemus & gemelli in front, & pyriformis behind. 
Lower Border - Marked externally by a rough 

Horizontal ridge for vastus extemus. 
Anterior Border - Kough above & externally for gluteus minimus, below & internally for vastus 

extemus. On its inner side towards its middle is a rough prominence, the 
Tubercle of the femur , which marks point of meeting of gluteus minimus, vastus extern us and 

obturator intemus & gemelli (Gray), and is continued inferiorly into the 

Anteriorintertrochanteric litie^ less prominent than the posterior, oblique downwards & iuwards, 

rough for front part of capsule; joins inferiorly with superior internal prolongation of 

-] * f ) / r y^f ^ ^j / r ^Posterior Border - Longer, more prominent ; continued inferiorly Into the \i\xe;i aspera. 

/ . ; IAA.O i^ <A^ ..^ (^^ uc^-^ *c ^ u^^^c x^ . . Posterior intertrochanteric line prominent, oblique downwards & inwards to lesser trochanter ; 

(f"-^ "U « -I '- <t < > ) Linea quadraH for quadratus f emoris. presents towards its middle the upper extremity of the 

Lesser Trochanter - Smaller, conical, for psoas; lies at lower inner & back part of neck, at point uf 

meeting of posterior intertrochanteric line, lower border of neck, and superior meillan 

_ prolongation of linea aspera 

LOWER EXTREMITY — Expanded, broad from side to side. Presents posteriorly the deep 

Intercondyloid Notch - Which separates posteriorly the condyles, which latter are Joined in front by 

patellar portion of their articular surface. 
Inner Condyle - The longest, narrowest, most curved, and most prominent inferiorly when the bone ia 

held vertically; presents : 
Inner tuberosity t more prominent than the external; gives attachment to inteiiial lateiul 
Tubercle, for tendon of adductor magnus, at upper & back part; ligament of knee-joint. 

Degression for inner head of gastrocnemius, above & behind aiticular surface; 
Outer rough surface forming part of intercondyloid notch, & giving attachment anteriorly to 

posterior crucial ligament 
Outer Condyle - The shortest, broadest, least curved, & most prominent anteriorly; presents : 

Outer tuberosity t less prominent than the intenial; gives attachment to external lateral llga- 

ris &> oblique groove for popliteus, below & extemally ; °*®°' ^^ knee-joint; 

Depression for outer head of gastrocnemius, above & behind articular surface; 
Inner rough surf act forming part of intercondyloid notch, and giving attachment posteriorly 

to anterior crucial ligament. 

A&TICULAR SURFACE -r Is divided anteriorly into a patellar & two tibial portions by two slightly 

depressed posteriorly converging lines, of which the one that bounds the patellar 

portion internally is continued backwards along outer & front part of Inner condyle, so 

as to cut off an additional narrow tract from inner ride of intercondyloid notch. 

Patellar Portion - Occupies front of condyles, is trochlear in shape, broadest, highest & most 

{prominent extemally, and presents a slight prolongation backwards along inner side of 
ntercondyloid notch; it is this prolongation that articulates during flexion of knee- 
joint with the small facet on posterior aspect of inner border of patella (Lenoir, Goodsir). 
Tibial Portion - Covers the slightly flattened under surfaces & the postenor rounded sui-faces of 

^ the condyles. 
SHAFT — Nearly cylindrical, convex forwards & outwards, enlarged & flattened from before backwards below. 

IVesents: 
Surfaces - Three; aU broadest below : 

Anterior - For subcrureus & inner part of crureus; covered below by upper pnrt of capsule of 
External - For outer part of crureus; covered bv vastus externui knee-joint 

Internal - For vastus internus. 

Borders - Tluee : 

Posterior, or Linea aspera - Very prominent: for vastl. adductors loncus, brevis magnus & 
short head of biceps; trifld above, bifld below, presenting therefore five prolomrations: 
Superior External - To great trochanter, for vastus extemus, gluteus maximas & upper part 
^ . , . of adductor magnus; 

SHpertor AuUmal - To inner side of neck, where it joins with anterior intertrochanteric lino, 
., , . -^ ^. ,„ , X ^ . ^ «. for upper part of vastus internus; 

Superior Medtan - To lesser trochanter, for iliacus, pectineus & upper part of adductor brevis: 

Inferior External - To upper & back part of outer condyle, for vastus externus, short head of 

^ ^ ^ . biceps, plantaris, & outer head of gastrocnemius; 
infertor Internal - Faintly marked where it is crossed by femoral artery, to upper k baok 
part of inner condyle, for vastus internus, adductor magnus & inner head of 'gastroc- 
nemius. -These two latter prolongations embrace a trianffular surface, which supports 



nemius. - inese two latter prolongations embrace a trianffular surface, which supports i 
UrnBRVAL - From inner side of neck to front of inner condyle; ^^ popliteal vessels & nerves 1 

IXTBSNAL-From front of great trochanter to front of outer oondyloid,-both rounded k fklntly marked 
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THE TIBIA 



iMuuoiU, ttxpaaded above, lightly eul&r;j;eU below, twisted iiiMardti inferiorly, oblique downwards <& outwards 

in female. Presents : 

UPPER EXTREMITY or HEAD — Broad from side to side, and formed by iuuer & outer tuberositios 
whiuli tuberosities correspond io & support condyles of femur, and are separated by n sli;;ht uotcl; 

both iu front & behind. Presents : 
Upper Surfause - Presents the two condyloid surfaces, oval & slightly elons;ated from before back- 
wards, and sepai-ated from each other by the spine and by two rough trianf^ular 
depressious situated one in front of the spine & the other behind it. 
Internal Condvloid surface - The longest, narroweiit. & deepest. 
Externa I. condtloid Surface - Tiie shortest, broadest. & shallowest. 

Spink - burmounted by two prominent tubercles formed by the proIonp:ation backwards & out- 
wanls, and forwards & inwards, respectively, of the internal & external condyloid 

surfaces. 
ANTERIOR KOUOH DEPRESSION - Tlie largest : gives attachment from before backwards to anter- 
ior extremity of interaal semilunar tlbro-cartilage, anterior crucial ligament, 

anterior extremity of external semilunar fibro-cartilage. 
FosTBRIOR KODOH DEPRESSION - Kather smaller; gives attachment from before backwards to 
posterior extremities of extern:il &, intem.il semilunar flbro -cartilages & to pos- 
terior crucial ligament. 
Outer Surface - Presents outer surface of outer tuberosity, which tuberosity is the most prominent 

of the two, and is marked posteriorly by a smidl circular 
/'ncei looking downwards, outwards & backM'ards. for fibula. 
Inner Surface - Presents inner surface of inner tuberosity, which tuberosity, the less prominent of 

the two. gives attachment to internal lateral ligt. of knee-joint, and is marked by a 
Groove for insertion of one of the tendons of semimembrnnosus. 
Anterior Surfsu^e - Presents a large rough triangular surface, perforated by numerous vascular 

foramina, broad above, ending inferiorly in the 
Tubercle of ike tibia rough inferiorly for llgamentiim patella;, smooth superiorly for a bursa. 
Posterior Surfa>oe - Presents the posterior aspect of the tuberosities, which are separated by the 

Popliteal notch for posterior crucial ligament h part of posterior ligament of knee-joint. 
The iuuer tuberosity gives attachment posteriorly to one of the tendons of semi- 
membranosus Jlc to principal fasciculus of foregoing ligament. 

LOWER EXTREMITY — Smaller, quadrangular. Presents : 

Inferior or Articular Surface - Quadrilateral, concave from before backwards, broadest in front. 

narrowest internally, ^vhere it is continuous with outer surface of internal 

malleoloa, marked by a 
Slight antero-poittrior elevation separating two 
ShalUnv Uiteral'depressionx. 
Anterior Surface - Broad, convex, smooth, covered by tendons of tibialis anticus. extensor proprius 

pollicis & extensor longus digitorum, and marked inferiorly by a 
Slight srf'vove for antei'ior ligament of ankle-joint. 
Posterior Surface - Kather narrower; presents a 

Broad shallow groove^ oidique downwards & inwards for tendon of flexor longus pollicis. 
Inner Surface - Prolonged downwards into tlie 

Internal Malleolus - Shorter, but rather broader than the external, and presents : - 
Inner Surface -Subcutaneous, convex: 

Outer Surface - Articular; deepens internally the articular surface for astragalus. 
Anterior Border -'Rxnx^Xx. for anterior portion of deltoid ligament. 
Posterior Border - Presents a 

Broad &» deep grooiie, oblique downwards & inwards, divided by a slight ridge into 
inner & outer portions for tendons of libialis posticus & flexor longus digitorum 
>4/^jr •> Rough & slightly grooved for middle portion of ileltoiil ligament. 
Outer Surface - Bounded by branches of bifurcation of outer bonier: presents inferiorly a 

Narrow concave facet for external nialleitlns. and superiorly a 

Rough triangular depression for iuterosseous ligament of inferior tiblo-flbular articula 

tion 
SHAFT — Triangular, expanded above & below, narrowest at Junction of middle & 1* wer thirds; presents : 

Surfaces -Three: 

Internal - Smooth, convex, subcutaneous, except at upper part, where it gives attachment to 

tendons of sailorius, gracilis & semitendinosus. 

External - Kxcavated in upper two thirds for orisrin of tibialis anticus: rounded off 4 curved 

forwards anteriorly in lower thinl. where it is covered by tendons of tibialis anticus, 

extensor proprius pollicis & extensor longus digitorum. 
Posterior - Presents superiorly a lar:;e 

Triangular surface for popliteus, which surface Is bounded below by the 
Oblique line for popliteus, soleus, tibialis posticus & flexor longus digitorum. Below this 

line Lb the 
Nutrient foramen directed doxvnwards. and a 
Vertical ridee, which divides middle third of posterior surface into 
Inner broader portion for flexor longus digitorum. and 

Outer Harrow f'ortion for tibialis posticus ; and then becomes lost inferiorly upon a 
Smooth surface covered by tendons of tibialis posticus, flexor longus digitorum, & flexo* 

proprius pollicle 
Borders - Three : 

ANTERIOR OR CREST - From tubercle of tibia to anterior bonier of internal malleolus: curved like 
an italic JT, concave externally above, internally below: very prominent in upper 

two-thirds: for deep fascia of leg. 
INTERNAL - From back of inner tuberosity to posterior border of internal malleolus : piveg 

attachment to popliteus, soleus & flexor longus digitorum. 
EXTERNAL, OR INTEROSSEOUS RiDOE - From front of fibular facet to apex of triangular rougl 
surface on outer side of lower extremity, to embrace which it bifurcates iuferiori: 

thin & prominent, especip'W towards middl* 
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Very slender, and of aboat the same length as the tibia. Inclined downwards & forwar<ls, 
convex posteriorly, convex internally below. Presents a shaft & two extremities. 

i(HAFT — Presents ^wr borders &/our surfaces. - (For classical description, see next Tablet). 

Borders -Are: 

Antero-external - Usually called aktertor. Well marked & prominent. 
Commences at front of head. Descends along upper 3-4th8 of the bone, 
slightly deviating outwards inferiorly, and bifurcates below to embrace 
the triangalar subcutaneous surface above external malleolus. It gives 
attachment to the septum between the extensor muscles & the poronei. 
Ante RCiNTERNAL, OR Interosseous B I D6E -Lies close to the preceding, espe- 
cially at the upper part of the bone, where it is sometimes rather in- 
distinct. It inclines inwards inferiorly, and blends, in the lower 1.4th 
of the bone, with the oblique line, with which oblique line it ends at apex 
of triangular rough surface above articular facet of external malleolas. 
PosTERO.EXTERNAL - Usually called posterior. - Well marked & prominent. 
Extends from styloid process to inner lip of groove on posterior border 
of external malleolus, being directed, in succession, outwards, back- 
wards, backwards & inwards. It gives attachment to the septum 

between the peronei & the flexor muscles. 

Postero internal, or Oblique Line - Commences at inner side of head, most 

marked in upper & middle parts of the bone. Blends in lower fourth 

with the antero-internal border or interosseoas ridge, with which latter 

it ends at the apex of the triangular roagh surface above articular facet 

of external malleolas 
Surfaces -Are: 

Anterior - Very narrow above, rather broader & slightly grooved below; for 

extensor longus digitorum, extensor proprias pollicis peronens tertiua. 

External - Broad, more or less grooved for peronei. Looks in succession for- 

wards & outwards, ontwards, backwards & ontwards, and is continued 

inferiorly into the groove on back of external malleolas. 

Internal - Comprised between the antero-internal border or interosseous ridge 

and the postero-internal border or oblique line, and exists only in the 

upper 3-4ihs of the bone. Bather narrow, bat less so than the anterior 

surface, slightly grooved for tibialis posticas. 

Posi'ERiOR - Comprised between the postero-external border & the oblique line. 

Broad, looking inwards below; for soleus & flexor long^ pollicis. 

Presents towards its middle the nutrient foramen, which is directed 

downwards. 

(JPPER EXTREMITY, or HEAD — Small, pyramidal. Bough in front, externally, & 

behind respectively for: 
per^neus longus dr» anterior ligament of superior tibio-fibular artic- 

ulation ; 
tendon of biceps, <Sr* long extermJ lateral ligament of knee-Joint, 
soleus, S* postenor ligament of superior tibio-fibular articulation. 
Prolonged upwards externally into the 

Styloid pi-ocessy for short external lateral ligament of knee-joint. 
Presents internally a small 

Articular facet looking upwards & inwards, which facet articulates 

with oater tuberosity of tibia. 

LOWER EXTREMITY, or EXTERNAL MALLEOLUS — Rather larger than 

head, flattened from within outwards, and descends lower than internal 

malleolus. Presents t 

Surfaces : 

Outer - Subcutaneoas, convex, prolonged upwards between the divisions of 

the antero •external border. 
Inner -Presents: 

Above dr» in Front - Articular facet for astragalus, triangalar with base 
upwards, convex from above downwards, surmounted by a 

small facet for tibia, above which is a rough triangular im- 
pression for intero9gr>o'i8 ligament of tnf. tib.-^h. T'i M-lnh'«)'». 
Beloiu <Sr» Behind -» Hough & deep depression for posterior fasciculns of 

external lateral ligament of ankle-Joiut. 

Borders: 

Anterior - Thick & rounded, for anterior fasciculus of external lateral liga- 
ment of ankle-joi o t 
Posterior - Broader, and marked by a groove for tendons of peronei. 
Apex - Bounded, for middle fasciculus of external lateral ligament of ankle-joint. 
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THE FIBULA — 2nd Tablet. 



OLD OR CLASSICAL DESCRIPTIONS OF THE SHAFT. 

There are* in this country two different classical descHptions of the shaft of 
the fibula ; the one ii gtven by Holden, Quain, & Wildon ; the Other by Gray. Buth 
descriptions recogniie tAree borders & three surfaces, and, at first sight, they appear 
identical. Th©y are far from being so, however, for of the threes borders enumerated 
in both, there are bttfe two that correspond, viz., the anterior h the postei-ior (autero* 
external k postero-dMtefiial borders of the Author) ; and of thd three surfaces, there 
is but one, the exteiM^l^ respecting which the descriptions agree« 

Of the two ridgOi which exist; on the inner aspect of the bono, the hiterosseoui 
ridge & the oblique lint (Which ridges the Author has described respectively as the 
antero-iuternal & pditeiH). internal borders) , the latter ridgfe is taken as the iunur 
border of the bone by Hulden, Quain, & Wilson, while it is ths former that is called 
the inner border by (li*Ay. 

This first & ilp|)tifeutly slight difference brings about other & more important 
discrepancies in the delimitation & designation of the surfaMs i - Thus we find un 
the inner aspect of lh@ bone : 

An InnH^ Surface <5H a Posterior Surface (Holden, QufUn, Wilson) ; 
An AntiHof Surface &* an Inner Surface (Gray) • 

Gray's " JnHir Surface" surface being however very different from the " Inner 
Surface" of Holdeiij Qttbin^^ Wilson, as will immediately appear: - 

Holden, Quain, & Wilton's " Inner Surface '' - is the smallest of the three, it 

is bounded in froni by the anterior border of the bone (antefo-external border of the 
Author), and behind \if (h& oblique line above mentioned. It is divided by the 
interosseous ri^/ge inifi Btk " anterior portion" for extensor lonfjuA digitorum, extensor 
proprius pollicis & p^fdHeus tertius, and a "posterior I>ortion" fot tibialis posticas. 

Gray's " Inner SurfkOd " - is on the contrary the largest, ftnd occupies nearly two- 
thirds of the circumfei'ence of the bone ; it is bounded in fh)tat by the interosseous 
ridge, behind by tho poiterior border (postero-extemal border Ht the Author). It is 
divided by the obli^ht Uhe into ai) *^ anterior portion" for tibialiR posticus, (correspoiid- 
ing to the " posteiior poHion " of the former " inner surface" ) and Ik *^ posterior portion " 
for sole us & flexor lOiigus pollicis. 

On the other band 

Holden, Quain, & Wilson's " Posterior Surface " ( and the Posterior StiR. 

PACE of the Authoff for they are identical) - Are but the posterior part of the 
" Iknek Surface " of Gray ; - and 

Gray's "Anterior Surface" (and the Anterior Surface of the Author, for they 
are both the same) -^ Are but the anterior part of the " In.ser Surface " of Holden, 
Quain, & Wilson. 

It is with the hope of clearing up difficulties which have paszled man>, thai 
the Author has presented a third & original description of the shaft of the fibula, 
and that he has ventured to compare & discuss the descriuuous uf ihe buno ud ^irou 
by emiueut and weli-kuowu anatomists. 

♦ There were up to 1890, as explained, page 125. 



Up to the time of tbo last edition but one ot " Quain " (1690), »ritera were 
endeavouriiig, nnder the influence ol preconceived vie»B, to describe onlf three 
Burfucet to the shaft of the fibula, while there really are four ; and, aa it is natnral 
under the circumMaDcai, some set about the task in one waj, and some in 
aoothcr. 

The Aulbor's description, - published I& the Tableti in 1873, - has doubtless 
been improved by the rery eoTrect %xA elegant figures oa page 123, 
irhich hare been nprodaced by kind permission of tbe Editors of "Morris's 
Anatomy. " 
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126 BONES of TARSUS - 1st Row. 

1?HE ASTRAGALUS 

Supports the tibia, rests upon the os calcis, articulates on either side with the malleoU 
& in front with scaphoid. Is irregularly cuboid, and presents six surfaces. 

Upper Surface - Presents : 

Thochlear Subpace - Broadest in front, convex from before backwards, slight- 
ly concave from side to side; in front of which surface is the 
C/pper Surface of the Neck - Rough for ligaments. 

Under Surface - Presents .• 

Deep Groove - Directed forwards & outwards and broadest in front, for in- 
, ^ terosseous calcaneo-astragaloid ligament ; this groove separates 

^-' Two Abticular Facets - For os calcis ; the posterior one, the largest, is con- 

cave; the anterior one, the smallest, is convex, continuous with the 
■. anterior articular surface and sometimes divided into two parts, ono 

/' for lesser process of os calcis, one for calcaneo-scaphoid ligament. 

Inner Surface - Presents : 

Triangular Articular Facet - Small, continuous with trochlear surface, for in- 
ternal malleolus ; below this facet is a 
Rough Groove - For deep portion of internal lateral ligament of ankle-joint. 
Outer Surface- Presents: 

Triangular Articular Facet - Much larger, concave from above downwards, 

also continuous with trochlear surface ; in front of which is a 
Deep Depression - For anterior fasciculus of external lateral ligament of 

ankle-joint. 

Anterior Surface - Forms the 

Head - Oval, oblique downwards & inwards, & convex for scaphoid, continuous 
inferiorly with anterior facet of under surface, and supported by a 

constricted part, the 
Keck. 
Posterior Surface - Very narrow, and represented merely by a slight 

Groove - Oblique downwards & inwards for tendon of flexor longus poLIicia. 

THE OS calcis* 

Irregularly cuboid ; presents six surfaces. ^ 

Upper Surface - Presents from before backwards : 

. Upper Surface of Greater Process - Presenting a rough depresssion for exten- 

sor brevis digitorum ; 
Two Articular Surfaces - For astragalus, and an intervening deep groove oblique 
forwards & outwards, and broadest in front for interosseous calcaneo- 
astragaloid ligament. - The posterior & external facet is convex, the 
largest, and situated on the body of the bone. The anterior or inter- 
nal facet is concave, the smallest, and situated on the lesser process ; 

it is sometimes divided into two. 
Rough Saddle-shaped Surface - Belonging to the portion of the bone which 

projects backwards to form the heel. 

^ Under Surface - Rough, convex .from side to side, widest behind. Presents from 

': behind forwards: 

,-' Two Tubercles - The internal, the largest, for abductor poUiois & flexor 

brevis digitorum; the external, the smallest, for abductor minimi digiti. 
Rough Surface - For outer head of flexor access. & long calcaneo-ouboid ligt. 
Tubercle <5r» Transverse Groove - For short calcaneo-ouboid ligament. 
Inner Surface - Concave for passage of vessels, nerves, & flexor tendons. Gives 

attachment to inner head of flexor accesaorius, and is surmounted by the 

Lesser Process, or Sustentaculum Tali - Which articulates above with the 

astragalus, is grooved inferiorly for tendon of flexor longus pollicis, 

and gives attachment by its inner margin to a part of the superficial 

fibres of the internal lateral ligament of the ankle-joint. 

Outer Surface - Presents towards its middle a 

Tubercle - For middle fasciclus of external lateral ligament of amkle-joint ; 

and in front of the tubercle, 
Two Grooves - Separated by a slight ridge for tendons of perouei. 
Anterior Surface - Concavo-convex for articulation with cuboid ; is surmounted ex- 

ternally by a rough prominent tubercle which is an important guide 

in Chopart's amputation. 
Posterior Surface - Rough & broad below for insertion of tendo Achillis & plantans 

muscle, narrow & smooth above, where it is covered by a bursa. 

• See B^ffs. 146 and 147, p. 134. 
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BONES of TARSUS - 2nd Row. 129 

THE SCAPHOID*- Preser^tfl! 

Ahteriob Surface -Convex, brnnrlost PxterimHy I pposoTitu 
V three trianguhr facets for the onneiform. 

Posterior Subpace -Concave, for head ofnitragalnB, alao broarlest extei-nally. 
/ CiBCUMPERBVCB-Rouf^h, oonvex above, oonoave below. Preients below & inter- 

naliy a 

. ' tuberele, for tf^ndon of tibialii portioasf and tometimei externally a 

', "^ fu^i for onboid. 

/ ' THE CUBOID — PresentB t 

Articular Surfaces - Three t 

AVTBBIOR - PreicntB two facets, 

' < • inner, smaller, quadrilateral for 4th Tnetatarrnl, 

i' . outer J lapjrer, trinn^alar for 6th metatarsal. 

v\ /■ Posterior - Qaadrilateral, cononvo-oonvex fbr os oalcis. 

. ^ Internal - Presents towards middle A upper part a 

^y large anterior facet for external cuneiform ; and »omctfm*»i behind thi«i a 

y /.' smaller posterior facet for scaphoid. - The remainder of this sniMace is 

J rough for ligaments. 

, s ' Non- Articular Surfaces - Three j 

^ SuPBSIOR - Bongh, obliqne downwards & ontwards. 

Inferior -Presents from berore bnckwards: 

deep groove oblique forwards dc inwards, which trRn^mits tendon of p»ro- 

nens lonprns, and is bounded behind by a | romihent 
ridge for long cnlcaneo-cnboid ligament, which ridire begins externally 

in a prominent 
tubercle presenting a small facet for a sesamoid bone ; 
rough surface for short calcaneo-ouboid ligament, and part of the flexor 

brovis pollicis. 
Ottfr - A mere border notched by commencement of peroneal groove. 

THE CUNEIFORM BONES 

Three, wedge.shaped, & six sided. All three present 

COMMON CHARACTERS: 

Dorsal Surf. - Qnadrilateral, and ronjrh for ligaments. Looks obliqnely in. 
wards in the internal cuneiform, in which bore it also presents a 
small groove or facet for tendon of tibialis anticns. 
Plantar Surf. - Roagh ronnded border in the two outermost. In the inner- 
most it is a broad rough surface marked behind by a tnbercle fi)r 

the tibialis posticus. 
Posterior Surf. - Triangular A concave from above downwards. They artic- 
ulate with the three facets on antei'ior surface of senphoid, and 

lie in the same transverse line. 

Anterior Surf. -Triangular in the two outermost, kidney-shaped in the 

innermost; they articulate with the bases of the three innermost 

metatarsal bones. These surfaces present an indented outline: 

the middle onneiform being shorter than the two others, its an- '^ 

terior snrface is depressed. 
Lateral Surf. - Articulate with each other, the cuboid, both sides of the 
base of the 2nd metatarsal bone & the inner side of the base of 
the 4th; the lateral surfaces of the 3rd cuneiform presenting 
each of them two facets, and the adjoining surfaces of the 1st & 
2nd presenting a facet angular in shape A running; along the 
superior A posterior borders. The inner surface of the internal 

cuneiform is a mere rounded border. 

DISTINCTIVE CHARACTERS 

BETWEEN THE THREE BONES. 

First - Larg size, irregular form, anterior kidney-shaped surface, facet for 

tibialis anticus, tubercle for tibialis posticus. 
Second - Small size, sqnare-shape of dorsal snrface, angular articular 

facet along the upper A back part of its inner sartace. 
Third - Intermediate si^e, two facets on both of its lateral surfaces. 

BHTWBEK THE BONES OB* TltE TWO SttlfiSi ^ Are evident in the case of the 

first A s^bdiid ctlneifbi'itt. to bAte thO t^t^^A points necessary to 
blftci th« ifafCd Ollf lit pOSltioil Rll thiit !• requi8lt« la to remark 
lfa»l Ihs Btifti Interoal fkcfl ii f Blhtr Isrytfr tb«o the Rflif tttet^nl 

♦ h»¥ 1h%. ftpfwKr, M»d nl»t« V\^, \m, p. i»4; 



130 THE METATARSAL BONES. 

LoTij? bones with sliaft & two extremities. 

COMMON CHARACTERS: 

Slxaft - Prisraoid, coxioave inferiorly, slisrhtly taperini? towards dicrital end. Present: 

Dorsal Surface -Tri angular, pretty well marked behind, bat reduced to a mere borrlAr 

in greatest part of its extent, covered by extensor tendons. 
Lateral Surfaces - Divided by a ridge into two parts for plantar & dorsal interossei. 

Tarsal Extremity or Base - The largest ; cuboid. Presents : 

Dorsal & Plantar Surfaces - Rough, the former of which is the largest. 

Posterior & Lateral Surfaces - Artie, with bones of tarsus & adjoining metatarsal ba. 

Digital Extremity or Head - Smaller, compressed from side to side. Presents • 

Ant. or Articular Surface - Rounded, extending farther backwards below than above. 
Lateral Surfaces • Depressed ; present a prominent tubercle for lateral liffament of 

corresponding metatarso-pbalangeal ariioolation. 
Plantar Surface - Narrow ; grooved for flexor tendons. 
Dorsal Surface - Narrow & flat. 

PARTICULAR CHARACTERS: 

FIRST METATARSAL BONE — The shortest & ranch the thickest. 
Shaft - Very thick & 8tron«». 

Tarsal Extremity - Presents a large semilunar facet for internal cuneiform, but has no 
lateral articular facets. It is prolonsfed below & externally into a prominent 

tubercle for tendon of peroneus loncrns. 
Digital Extremity - Large & broad. Presents inferiorly two grooved facets for sesamoid bs. 

SECOND METATARSAL BONE —The longest; received posteriorly into the recess 
Tarsal Extremity - Preseiits : ^ ^^^'^^^'^ ^^'^ ^^''^^ cuneiform bones. 

7}zrja//v7rrf- Triangular, for middle cuneiform. 

Z<z/^rtr//vi'rrt'j — Three: -One internal for internal cuneiform; two external for ex- 
ternal cuneiform & 3rd metatarsal. These two latter facets are often divided 
into upper & lower halves by a rough horizontal groove for an interosseous ligt. 

THIRD METATARSAL BONE — A little shorter. 
Tarsal Extremity - Presents: 

Tarsal /77<r<f/ -Triangular, for external cuneiform. 

Lateral Facets - Two : - One internal & one external for 2nd & 4th metatarsal bs. ; the 
former facet is often divided into upper & lower halves by an interosseous groove. 

FOURTH METATARSAL BONE — The shortest but one. 
Tarsal Extremity - Presents : 

Tarsal Facet - Quadrilateral, for cuboid. 

Lateral Facets - Three : - One ext. for 5th metatarsal, two int. for 3rd metatarsal & ex- 
ternal cuneiform ; the facet for the external cuneiform being sometimes absent. 

FIFTH METATARSAL BONE — The shortest. 

Tarsal Extremity - Presents • 

Tarsal Facet - Triangular, cut obliquely forwards & inwards, for cuboid; 
Internal Lateral Facet - For 4th metatarsal ; 
Prominent External Tubercle - For peroneus brevis. 

N.B. — The foregoing characters supply the three points requisite to place the bones ia 
position, and therefore to distinguish between right bones and left bones. 

THE PHALANGES. 

Fourteen ; three, which are smaller than corresponding phalanges of hand, to the four outer toes, two. 

which are larger than corresponding phalanges of hand, to the big toe. Ar» 

long bones, and present : 
SllSlft - Slightly curved inferiarly, compressed from side to side & narrowed towards midiild. 

Convex from side to side on dorsal surf. ; flat on plantar surf., which is very nnr. 
row & bounded by two prominent margins for attachment of sheaths of Hcxor 
tendons. - The shaft is longer in first or proximal phalanges than in second, ia 
second than in third. It is exceedingly short in second phalanges of 4tli & 5ih lues. 

j Proximal Extremity - The largest. Presents ; 

I In First Bow - Oval, concave, articular surface, broadest from side to side. 

In Second & Third Rows - Two lateral concavities & a median ridge. 

Distal Extremity - The smallest. Presents: 

In First & Second Rows - A trochlear surface prolonged farther backwards l)olow 

than above. 
In Third Row -A rough hnraA.nhnA ahannd eminence on plantar surface. 
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THE PATELLA. 






V 



t'lat, triangular, sitxiatGd at front of knoe-joint. Is rrgardecl by some as a sesamoM bone 
developed in tendon of quadriceps extensor remorls, by others as the homologae of the ole- 
cranon. Presents two surfaces, three borders, & an npex. 



SURFACES -Aro (i^'<'--'- i^-/--J 




L<,, -/, - t'..- < - '- >- 



Anterior — Subcutaneous, convex, marked by rough vertical striaD, & perforated by 
numerous vascular foramina ; is covered by an expansion of tendon of 
quadriceps, the fibres of which expansion are continuous with superficial fibres 

of ligamentum patellss. 
Posterior - Divided into: 

Upper ok ARTrcuLAti Portion - Corresponds to upper three«fonrths of the surface, 
and is divided by a prominent vertical ridge into two concave facets, 
of which the inner one, the smallest & shallowest, is farther diminished 
by a slightly marked vertical ridge, which vertical ridge cuts oft* a nar- 
row marginal portion corresponding to the inner border of the bone ; thia 
marginal portion comes in contact during flexion of the knee-joint with 
the inner border ol the intercondyloid notch (Lenoir, Goodsir). - In 
well marked bones tho two concave facets are divided by two transverse 
ridges into three horizontal bands, which rest in succession upon the 
femoral trochlea during the movements of flexion & extension of the 

joint (Goodsir). 
Lower ©k Non.articular Portion -The lower fourth; forms a rough transversa 

groove for attachment of greater part of ligamentum pateHaa. 

BORDERS — Are : 

Superior - Thick, cut obliquely at expense of anterior surface, for tendons of rectus & 

cm reus. 

Lateral -Thinner, converging inferiorly, for tendons of vasti & capsule of knee-joint. - 

The inner border id marked posteriorly by the small marginal facet above 

mentioned 

APEX — Directed downwards; forms part posteriorly of rough groove above mentioned for liga. 

mentum patellaa 
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THE DEVELOPMENT OF THE BONES. 
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OSSIFICATION of the THORACIC and PELVIC LIMB- 
GIRDLES— 1st Tablet, 



SCAPULA. 

One Primary Centre for Body - A little behind glenoid cavity, 7th or 8th week. 
Soon expands into a triangular plate, from upper & back part of which the 
ppine arises as a transverse ridge about 3rd month. 

Six Secondary Centres - For 

Middle op Coracoid Pkocess - Ist year; joins with remainder of the bone about I4th 

or 16th year. 
About the same time there appear in quick succession five centres for 

Base of Acromion, 

Tip of Acromion, 

Lower Angle, & Lower Part of Posterior Border, 

Base of Coracoid Process, 

Remainder of Posterior Border. 

All these epiphyses join with body between 22nd & 25th years. 

Another epiphysial lamina is sometimes developed in margin of glenoid cavity. 

CLAVICLE - Vide Long Bones with one Epiphysis 
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OSSIFICATION of the THORACIC and PELVIC LIMB- 
GIRDLES— 2nd Tablet. 



INNOMINATE BONE. 

Three Primary Centres - For 

Ilium - A little above great sacro*solatic notch ; 8th or 9th week. 

Ischium - In body j 3rd month. 

Fuses - In horizontal ramas ; 4th or 5th month. 

At birth, processes of osseous tissue have extended into the acetabulum 
from each of the three parts of the bone. These processes, though growing 
towards centre of acetabulum and towards each other, remain separated by 
a Y-shaped piece of cartilage till some time after 13th or 14th year, t\g., for 
some time after appearance in this piece of cartilage of first of the secondary 
points of ossiRcation. 

The rami of the pubes & ischia are incompletely ossified till about 6th 
year; they are joined together about 7th or 8th year. 

Five Secondary Centres -Appearing about 13th or 14th year, for 
Y-Shaped Piece or Oabtiiage at Bottom of Acetabulum. 

This piece, when ossified, connects, about 17th or 18th year, first ilium to 
ischium, then both the former to pubes ; the ilium forming rather less than |ths, 
the ischium rather more than |ths, and the pubes the remaining ^th of tho 
acetabulum. - This Y-shaped piece is sometimes cssified Ircm several centres. 

Crest .\ Antero-Inferioe Spine op Uium ) rj.^^^^ epiphyses join with remain. 

Tuberosity OF Ischium V ^^^ ^^ ^^^ t^.^^ ^^bout 25th year. 

Symphisis Pubis ) 

Both in the foetus and the young child, the pelvis is much more oblique, 
and of much smaller capacity than it is in the adult: The bladder in 
both sexes, and the uterus in the female, lie partly above the brim. 
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OSSIFICATION of LONG BONES with TWO EPIPHYSES - 

1st Tablet. 

BONES OF UPPER LIMB. 



HUMCRUS - Seven centres, sometimes eight, - for 

Shaft - 8th week. 
Head - 1st or 2nd year. 

Greater Tuberosity - 3rd year. 

The Lesser Tuberosity is ossified either by extension of osseons tis?nf' 
from greater tuberosity, or from a separate centre which appears in Giu 
year. In this same year the centres for the head <Sr» ittherositus are united iiiin 
one epiphysis, which is joined to the shait about 2l8t year. 

Capitellum, & Outer Portion of Trochlea - 2nd or 3rd year. 

Inner Condyle - Sfch year. 

Inner Portion of Trochlea - nth or 12th year. 

Outer Condyle - 13th or 14th year. 

The outer condyle &■ the two portions of inferior articular surface unite to 
form one epiphysis, wliich is joined to the shaft about IGih or 17th yo.ir. 

The inner condyle forms a separate epiphysis, which is joined to tlie 
shaft about 18th year. 

RADIUS - Three centres, for 

Shaft - 8th week, a little after humerus. 
Lower Epiphysis - 2nd or 3rd year. 

Upper Epiphysis - Sfch year. 

These epiphyses are joined to the shaft as follows \ - 

Upper Epiphysis - 17th or 18th year. 
Lower Epiphysis - 20th year. 

ULNA - Three centres, for 

Shaft - 8th week, a little after radius. 

Lower Epiphysis - For head & styloid process, 4th or 5th year. 

Upper Epiphysis - For extremity of olecranon, lOtli year. Coronoid process, and all 

but extreijiity of olecranon, is formed by extension of osseous tissue of shaft. 

These epiphyses are joined to the »?iaft as follows •. - 

Upper Epiphysis - 16th year. 
Lower Epiphysis - 20th year. 
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Epiphyses of head and 

tuberosities blend at 

fifth yeaTy and unite 

with shaft at iweyi- 

tieth year 



, Unites with shaft \ ^ 
at eighteenth year' ^•" 



«o 




Fio. 154.— DKVEi-OPMKNT OF TiiR iirMRBUs. (A, Gray ; B to G, Quain. ) 






Bl^A ^^^ ^ 



B, humerus of a full-grown foetus ; C, humerus at two 3'cars of age ; D, 
in the third year ; E, at the beginning of the fifth year ; F, at about the 
12th year ; G, at the age of puberty. 



5b««? 



Fio. 155.— DiiVfcLOPMEXT OK THE RAD1L8. (A, Ciay ; B to E, Quain.) 



Appears pt fifths 
ytionr 



ftead 



Unites with shaft 
about puberty 







Appears at -j 
second year 



Lower extremitu 



Unites with shaft 
about twentieth 
year 



B, the radius of a full-grown foetus ; C, the radius at about two 
years of age ; D, at five years ; E, at about 18 years. 

In E, the upper epiphj'sis is already united to the shaft while 
the lower epiphysis is still separate. 







C. feinnr of a cbild at Hrtli, showing n i 

D, femur nF a cbild at aliout a year 
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LiQplii of a sepanit« centre for tlie tubercle. 
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OSSIFICATION of LONG BONES with TWO EPIPHYSES- 

2nd Tablet, 

BONES OF LOWER LIMB. 



FEMUB - ^^® Centres, for 

Shaft - 6th week, - before any other long bone except clavicle. - The tteck is formed by 

extension of osseons tissue of shaft. 
Lower Epiphysis - For condyles & tuberosities, 9th month. 
Head - 1st year after birth. 

Great Trochanter- 4th year. 
Lesser Trochanter - i3th or I4th year. 

These epiphyses & apophyses are joined to the shaft as follows i - 

Lesser Trochanter - 17th year. 
Greater Trochakter - 18th year. 
Head - 19th year. 
Lower Epiphtsib - 20th year. 

TIBIA - Three centres, for 

Shaft - 7 th week. 

Upper Epiphysis - ^^^ tubercle & both tuberosities, 1st year. 

Lower Epiphysis, including internal Malleolus- 2nd year. 

These epiphyses are joined to the shaft as follows i- 

LowER Epiphysis - 18 tt year. 

Upper Epiphysis - 20th year. , .^ „ , 

There are oooasionally separate centres for Tubercle ft Inlemal Malleolta 

PIBXJL A - Three centres, for 
Shaft" 8th week. 

Lower Epiphysis - 2nd year. 

Upper Epiphysis - 4th year. 

These epiphyses are joined to the shaft in the order ef their appeartwu< 

L JWER Epiphysis - 20th year. 
Upper Epiphysis - 25th year. 
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A Olecranon 

Appears at — iJjgv-Jbtna shaft at 
tenth year Jj ~| sixteenth year . 



Fig. 158.— development op tiik ulxa. (A, Gray ; B to E, Quain.) 






Appears at'-- 
fourth year 

Inferior extremity 



I — Jniiis shaft at 
twentieth ysar 










B, the ulna of a child at birth ; C, the ulna of a child at tho end of the fourth jear ; 1>, of a 
boy of about 12 years of age ; E, the ulna of a male of about 19 or 20 years. 

Id E, the upper epiphysis is united to the shaft, while the lower one is still separate. 



y^ Upper exttenvity 

Appea/rs about^*] Unites about 
4th year [ jj^iy* 25th year 



ft 



I 



Appears at\ J^jr Unites about 
2 nd year \W/ 2,Qth year 

Lower extremity 



Fio. 159.— DEVELOPMENT OF THE FiBLLA. (.\, Gray ; B to E, Quain.) 




\h-<*^ 




B, at birth. The shaft ossified ; the ends cartilaginous. 

C, at two years, showing a nucleus in the lower epiphysis. 

D, at about four years, showing the nucleus of the upper epiphysis ; the 
lower ought to have been shown as more advanced. 

E, at about 20 years ; the lower end is complete, but the upper 
epiphysis is still separate. 

1, shaft ; 2, lower epiphysis ; 3, upper epiphysis. 
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OSSIFICATION of the LONG BONES with ONE EPI- 
PHYSIS ONLY. 



CLAVICLE - Two centres, for 

Shaft - 5th week, before any other bone. The ossification oomTnencos boforo dopo. 
sition of cartilage, bat afterwards progresses in cartilage as well as ia 
fibrons tissue. 

Sternal End - 18th or 20th year. Joins with shaft about 2^th year. 

METACARPAL & METATARSAL BONES & PHALANGES -Two centres, for 

Shaft - 8th or 9th week; a little later in phalanges of toes. 

Distal Extuemitit of Four Inner Metacarpals \ 

& Four Outer Metatarsals f 3rd to 8th year, or a little later 
* Proximal Extremity of Phalanges, & of 1st ?in phalanges of toes. 

Metacarpal & 1st MetatausalJ 

All these epiphyses unite with the shaft from 18th to 21«t year. 

The first metacarpal & the first metatarsal have somctinifN tin aihlitionul 

epiphysis at their distal extremity (Allen Tlionison). 

FlO. 159.— DP.VKLOPMF.NT OP THK ('LAVH'LK. ((^lUihl.) 

a, clavicle of a fostiiM at birth ; oHfcouN in thu Nlmft., und cariilatfhinux \\l 
both end.s. 

6, j'lavicle of a nmn abont 2.'{ yrurx c»f nif«« ; thp nhnU (1) fnlly omuIMmI iit lln> 
acromial end; the stomal «'piph.vHiM('^)in ri«itr»'««'ntiHl rathiT thlilo'r (hrin tiiUnrtil. 




. (A, Gray ; U to P, (Jiioi 



Appenrs ■ird yf IT 




iV 



Been in the pynuiiidul and in the proximfll epiphyala o( the 
nrst end the dlstid epLph.yees or the other tour nietacBrpol 
bonea, (uid In the proximal epiph^'aes of the titst row ot 
ph&l&nges. 

B, at the fltth year. Ceattta have heen loniied in 
the trapeziuni and later in the Bemilunar bone, and in the 
eplpbyKB ot the middle aod disliil ph&langes : (the fijpire 
does not show them distinctly in the middle phulangeB). 

F, M about the ninth year. Centres have been formed 
in the aeaphoid and trapezoid hones, and the more 
developed epiphyee^ ot the inetararpal bonea &nd \tha- 
Uin^ea are Phown in the Brat and second digits separately. 



, OB nia^kum ; 2, uucifonn i 3, pyramidal ; 4, semilunar ' 
c principal pieces; 8', lout melacatpal epiphyses; S'. thai 
it the thumb ; 10, second phalange* ; 10', epiphysis of ten 
I1-, (heir epiphyses. 



zimi. 


8, scap]ioi<l;T. 


ropejflid ; 8, meUcirpal 
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.;9, fltst phala. 
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of thumb ; 11, 


tmiinal phalanges of Ibe 
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OSSIFICATION of the SHORT BONES. 



Are all cartilaginons at birth, and are ossified as follows from one centre^ except Patella^ 
which has Bometimes two centres placed side by side, and Os Calcis^ which has an 
additional centre for its posterior & outer surfaces. 

BONES of UPPER LIMB. 

Os MAONUic - 1st year. 

UNCI70RH - 1st or 2nd year. 

CuNEiPOSM - 3rd year. 

Trapezium ) -., ^^^^ 
Semilunar [ -5th year. 

Scaphoid - 6th or 7th year. 
Trapezoid - 7th or 8th year. 
Pisiform - I2th year. 

BONES of LOWER LIMB. 

OsCalcis - 6th month. The additional centre appears about 10th year, and joins 
with remainder of the bone about 15th or 16th year. 

Astragalus - 7th month. 

Cuboid - 9th month. 

External Cuneiform - 1st year. 

Patella - 3rd year. Has sometimes two centres placed side by side. 

Internal Cuneiform - 3rd year. 

Middle Cuneiform - 4th year. 

Scaphoid - 4th or 5th year. 



i(l-20//i a' 
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LOWER JAW. 

Is believed to be developed by several centres which nuite very early, there ]>ein^ 
probably one principal centre appearing about the 6th week for each lateral half, ana 
secondary centres appearing a little afterwards for the coronoid process, the condyle, th»' 
angle, and the inner side of the alveolar arch. But the bone is formed so early, - before 
any bone except the clavicle, - and so rapidly, that it is impossible to determine exact 1\ 
its earliest condition. The greater part of the bone is formed in the fibrous tissu«' 
investing Meckel's cartilage, but the part near the symphysis is developed in the anterior 
extremity of this cartilage, while the condyle and a part of the ramus near the angle are 
developed from another mass of cartilage. 



UPPER JAW. 

Probably from five primary centres and two secondary ones. One of the primtiry 
centres, appearing about the 8th week, forms the premaxillary portion. Four othcr-^, 
appearing much about the same time, form in succession the facial portion, the back pare 
of the alveolus, the orbital plate, and the palate process. These four latter parts speedily 
unite, when two secondary centres appear for the nasal and malar processes. The 
greater part of the bone is completed by the lOih week. The suture between the 
greater part of the bone and the intermaxillary- portion |>ersists till middle life, at lea-i 
on the palatal aspect of the bone. The antrum appears about the 4th month of fu:tiil 
life ; it is the first of the nasal sinuses to be formed. 



MALAR BONE. 

The upper & larger part of the bone is developed from a centre which appear^ 
near the orbital margin about the 7th week; the lower & smaller part is develoj^ed 
from a centre which appears a little later near the lower margin. These two part? 
usually join together about the 6th month, but are sometimes sepai'ate at birth, - a 
condition which recalls the permanent separation seen in some of the Quadrumana. 
A third centre is sometimes found in the posterior border. 

PALATE BONE - One centre, at junction of horizontal and vertical plates, 7th or 8th v/cek. 

LACHRYMAL BONE - One centre, 8th week. 

NASAL BONE - One centre, 8th week. 

VOMER - One centre, near upper border, 8th week. 

From this centre two lateral plates are developed from above downwards, one on 
either side of the median cartilage. These plates unite gradually into one ; and by the 
age of puberty, the ossified septum presents a mere groove on its antero-superior border 

HYOID BONE. 

Six centres: -Two for the body appearing about the 8th month, one for eaeli 
greater cornu appearing a month later, and one for each lesser cornu appearing some 
montlis after birth. The cornua join with the body, the greater ones towards the middle 
of life, the leseer ones in advanced age.— The stylo-hyoid ligament is frequently ossified 
in part of its extent. 

FRONTAL BONE. 

Ossified from two centres in orbital arches, 7th or 8th week, from which ossific;itioii 
extends both upwards into the forehead and backwards into the orbit. The two halve> 
of the bone are joined by a suture during the first year, and by osseous union from 
below upwards usually during the second. Four secondary centres sometimes make 
their appearance. There may be one for the nasal spine. There may be one for the 
internal angular process, where the latter articulates with the lachrymal bone. Lastly, 
there may be one at the lower end of the coronal suture on either side : this centre 
aiay join, not the fronal bone, but either of the three other bones- parietal, sphenoid, 
or temporal - which go to make up the pterion junction ; or it may remain ununited, 
constituting what is called the pterion ossicle. 





4 . 
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OCCIPITAL BONE. 

At birth this bone consists of four portions, - the expanded tabular portion. whi<h 
is ossified in membrane, the basilar portion, and the two condylar portions, which arc 
ossified in cartilage. 

The tabular portion is usaally ossified from four centres, which appear about th«> 
8th week and soon unite to form a plate of bone fissured above, below, and on 
either side. The number of centres belonging to this portion varies, however, consider- 
ably : sometimes there is but one centre ; sometimes there are as many as eight. 

The basilar and the two condylar portions are each developed from a single centre 
appearing a few days later. 

The tabular and condylar portions unite about the 4th year; the condylar am'. 
l)asilar portions, about the 6th year. 

The occipital joins with the sphenoid between the 18th and 20th years. 



PARIETAL BONE. 

One centre in parietal eminence, 7th or 8th week; ossification gradually exteiicls lo 
the periphery of the bone. The parietal bone is formed in membrane. 



ETHMOID BONE. 



Three centres: — One for each lateral mass, in the os planum about 4th or 5th month, 
from which ossification extends into the turbinated processes. One for the per/>e/idicu Air 
er» horizontal plates, 1st year. The three parts of the bone unite about beginning of 'Jmi 
year. The ethmoid cells are formed about 4th or 5th year. 



SPHENOID BONE. 

Fourteen centres, - eight for the post-sphenoid, which includes the posterior part of 
the body, the great wings, and the pterygoid processes ; - six for i\ie pre-sphenoid, wliich 
includes the anterior part of the body, the lesser wings, and the spnenoidal turbiuutetl 
bones. 

Post-Sphenoid. - The eight centres, - four on each side, - are for; — 

(1) Greater wings <5r» external pterygoid plates, - between foramen ovale Ov 
foramen rotundum, - 8th week. 

(2) Posterior part of body, - on either side of sella turcica, - a little later. 
These centres join together about the middle of foetal life. 

(3) Lingular, - 4th month. 

(4) Internal pterygoid plates, - 1 - 4th month. These plates are ossified in 
membrane, and become joined to the external pterygoid plates about the (iili 
month. 

Pre-Sphenoid. - The six centres, - three on each side, - are for : — 

(1) Lesser wings, - just external to the optic foramen, - Dth week. 

(2) Front part of body, - just internal to optic foramen, - a little later. 

(3) Sphenoidal turbinated bones, - 5th month. 

The lesser wings are joined to the front part of the body at birth. The pre- 
sphenoid, - consisting at this time of lesser wings & front part of body, - joins with 
the post-sphenoid about the 8th month, so that at birth the bone consists of thrci* 
pieces, - the body with the lesser wings in the centre, and the greater wings & pterygoi<l 
processes on either side. The greater wings & pterygoid processes are joined to the 
body during the first year after birth. It is not before the XOth or 12th year that tlie 
sphenoidal turbinated bones begin to join the body of the pre-sphenoid, the union 
remaining incomplete till about the 20th year. The post-sphenoid joins with the occipital 
between the 18th and 20th years. 
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TEMPORAL. 



Ten centres, exclusive of those for the internal ear, as follows : — 
Squamo'Zygomatic Portion^ - One. 
Tympanic Portion^ - One. 
Petro-Mastoid Portion, - Six. 
Styloid Process, - Two. 

The centre for the squamo-zygomatic portion, which is ossified in membrane, appears 
in the lower part of the same about the 7th or 8th week. 

The centre for the tympanic portion appeal's in the lower part of the same about the 
3rd month ; the tympanic portion is an imperfect ring deficient in its upper fourth, and 
grooved on its inner surface for the attachment of the membrani tympani. 

The six centres for the petro-mastoid portion appear about the 5th or 6th month: 
two belong to the mastoid portion ; four belong to the petrous portion, and surroun^i 
the labyrinth (see below). 

The two centres for the styloid process are one for the base (tympano-hyal portion of 
the process), which appears before birth, - and one for the rest of the process (stylo-hval 
portion), which appears after birth. 

The tympanic portion joins with the squamo-zygomatic before birth. The squamo- 
zygomatic and petro-mastoid portions.join together about the end of the 1st year, thou^rh 
not completely, a portion of the cleft between them remaining as the Glaserian fissure. 
About the same time the tympano-hyal portion of the styloid process is joined to the 
petrous bone The rest of the process joins with the remainder of the bone at puberty 
only, or not at all. 

The mastoid process, first quite flat, begins to protrude about the second year : but 
its cells are not formed till puberty. 



NOTES ON THE NEWEE POINTS. 



Of the labyrinthic centres, the first to appear is a nucleus on the promontory 
(opisthotic), which spreads round the fenestra rotunda, and forms the portion of the 
petrous bone below the internal auditory meatus and fenestra ovalis. The second (prootic) 
appears over the superior semicircular canal, and forms most of the petrous bone seen in 
the interior of the skull, as well as the upper and inner part of the mastoid portion - it 
forms the upper boundaries of the internal auditory meatus and fenestra ovalis. A 
little later a third nucleus (epiotic), which is occasionally double, is developed in con- 
nection with the posterior semicircular canal, and extends into the lower i>art of the 
mastoid portion (Huxley). According to Sutton, the tegmen tympani and covering of the 
external semicircular canal are formed by a separate ossification (pterotic), appearing 
about the same time as the prootic. According to Huxley, there would also be a separate 
centre in connection with the common crus of the superior and posterior semicircular 
canals ; and according to Vrolik there would be another for the roof of the cochlea 
(Quain). 

What can the medical practitioner, as such, have to do with the details of labv- 
rinthic centres, opisthotic, prootic, epiotic, pterotic, with the pterion ossicle, and so forth ? 
Is it not plain that we are on the wrong track, educationally, when such details find 
their way into text-books for students, and are thus presented as subjects of examination ? 
It is mere " crammed '' knowledge, - eham knowledge masking real ignorance, - that 
must result from such conditions. 



And is there, or not, another centre to be added henceforth for such important 
structures as the vertebral bodies ? - and is there yet another to be added for the spinous 
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proceasee F Corrclnled with the view of e. second cenlre for tlie vertebral bodiee gSDcrally, 
is there an additional centre /or the body ot the axis ? And are there additional centrea for 
tbe bodies of the five sacral vertebric? Of two well-known authorities, one gives one 
view, and tbe other the other. 

The point miiy he pnt somewhat as follo«-s : — 

Hioaaf and Hinab are editorB of German text-boots, not aninl«reMed, some say, 
in recording friendly iabonra directed, those recorded b; Hinauf at over-capping or 
contradicting those recorded by Hinab, and those recorded by Hinab at over-capping or 
cnnlradieling those recorded by Hinauf - ihii in regard to the " zone of strife," where, 
writes an eminent Professor, " Truth and Error mingle in conflicl, and Che results of 
yesterday have power becaase they are new." 

— Says Hinauti Vertebrfc, three primary centres. 

— Pays Hinab, Four, And herewith Hinab proceeds to show, - on paper, - for 
the vertebral bodies, " two centres, which sometimes unite," 

— Says H inanf ; Vertebrsc, five secondary centres. 

— Says Hioab, Six. And herewith Hinab proceeds to describe for the spinons 
processes " two centres, or .... Bomotimoa one."* 

What are the authorities of Hiimnf and Hinab ? 

The author confesses that he does not set much store by the details of Bone 
development, except as regards jnuc a few praciical points ; and that he Cbioks it a pity 
that si udcnts should be expected (but are ihey expected?) to ■' get them all up," merely 
to forget them again. 
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OSSIFICATION of the SPINE-2nd Tablet. 



ATLAS. 

Two Latera.1 Primary Centres - Near articular prooesses, 7th week ; for lateral 

masses & posterior arch. - These centres correspond to the lateral centres of the other 
vertebras. 

The two halves of the posterior arch unite during 3rd year, their union being fre- 
quently preceded by the appearance of a median spinal centre. 

The Atlas having no body, has no central primary centre ; the anterior arch re- 
mains tlierefore as a simple band of cartilage for a considerable time. It is ossified 
sometimes by extension ot osseous tissue from the lateiul masses, at other times 
from either one central or two lateral secondary centres appearing in 1 st year. When ossified 
separately, the anterior arch joins with the lateral masses in 5th or 6th year. 

AXIS. 

Three Centres for Body - Two lateral and one median ;• the two former appearing 
in 7th or 8th week for lamince & processes; the latter appearing in 6th month for 
lower part of body. 

Three Centres for Odontoid Process - Two lateral, & one median. 

The former for lower part of the process, 6th month. - These centres unite 
before birth into a bi-lobed conical mass deeply cleft above, which joins with body 
during 3rd year. 

The latter, for apex^ appears in the 5ind year in the wedge-shaped piece of 
cartilage which fills up the cleft, and joins the remainder of the process about the 
12th year. 

SEVENTH CERVICAL VERTEBRA - Anterior part of transverse process is developed 
from a separate centre which appears about 6th month ; it joins posterior part' and body 
bet\yeen 5th & 6th years. Sometimes this portion of the bone remains separate, 
and, extending outwards, developes into a cervical rib. 

The anterior part of the other cervical transverse processes is usually ossified by 
extension of osseous tissue from lateral primary centres. Additional centres, but 
appearing much later, have however been observed in the sixth & even the fifth 
vertebrsB (Meckel), 

LUMBAR VERTEBRiE - Two additional ceftires for tubercles on back of superior articular 

processes {mammilhry tubercles). 

The transverse process of the first lumbar vertebra is sometimes developed from 
a separate centre, and may then remain permanently unconnected with the rest of 
the bone, forming a lumbar rib. 

" Or two median, which speedily unite (see pp. 154 & 155). 
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OSSIFICATION of the SPINE-3rd Tablet. 



THE SACRUM - Thirty-five centres, which may be grouped as follows :- 

Fifteen Primary Centres - Namely, three for each of the five vettebra^ as follows: 

One Fok Body - 8th or 9th week in the three upper vertebras, rather later in the twu 

lower ones. 
Two FOR Lamina, Spinous, Posterior Transverse, & Articular Processes, and Small 

Portion of Body - 6th month 

Twenty Secondary Centres - Which may be grouped as follows: - 

For Anterior Transverse Processes of the Three Upper VERTEBRiE - Three on eacli 

side, abore & externally to anterior sacral foramina, 7th month. 
For Upper & Under Surfaces of Bodies - Two for each vertebra, 16th year. 
For Auricular Surfaces & Borders - Two on each side, I8th or 20th year. 

The bodies are at first separated by intervertebral discs. These begin to ossify 
from below upwards about 18th year. The bodies of the two first vertebrse, 
however, are not united before 25th year, or later. 

The lamina &^ processes are joined to the bodies, and the several lateral 
masses to each other, also from below upwards, union taking place about 
2nd year in the lower vertebrae, about 5th or 6th year in the upper ones. 

The two lateral plates join with remainder of the bone about' 25th year. 

Sometimes there are separate centres for the anterior transverse processes 
of the two upper vertebras only, the total number of centres being then reduced 
to thirty- three. 



THE COCCYX - The four coooygeal vertebrae are usually developed each of them from one 

centre, the first one sometimes from two; ossification commencing in the 

1st vertebra - • about the time of birth ; 

2nd „ - - from 5th to 10th year ; 

3rd „ • - a little before puberty ; 

4th ,, - - a little after puberty. 

The three lower vertebrae join together before the middle of life ; the 
second one joins with the first at a later period ; and ultimately, especially 
in the male, the first vertebra ma}* join with the sacrum. 

* Sometimes two in the upper two sacral vertebrae. 



(1. Gray : 2. Qii«in.> 
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OSSIFICATION of the BONES of the THORAX. 



STERNUM. 

NORMAL CENTRES - Six. - One in centre oE each primitire segment : « 

Mazmbrium - One, 6th op Cth month. 
Gladiolus - Foar, as follows :- 

First & Second Segments - One each, 6th op 7th month. 

Third SegmeiNT - One, 9th month. 

Fourth Segment - One, Ist or 2nd yeap after birth. 

EnsiforXXI Appendix - One, between 2nd and 18th years. 
ADDITIONAL CENTRES * Are not nrfrcqaently met with. Thns the 

ManubriuZZl - May have 

Tw0 centres one above the other, of wliich the npper one is the larger; 

or thrcti or sometimes six, - It frequently presents 
Two sm ill Epistemal Centres^ one on each side of interclavicular notch. 

Secondj Thirds & Fourth Segments of Gladiolus - May have 

Twj Lateral Centres Each - The occasionally imperfect union of which 
centres may give rise to a sternal foramen. 

The ensiform appendix &* the first segment of the Modiolus have 
larely more than one centre each. 

UNION - Takes place between the above pieces as follows :- 

Gladiolus- (From below upwards) : 

Third (2r» Fourth Segments - Soon after puberty. 

Second ^ Third Segvi'nts - Between £Oth and 25th years. 

First <Sr» Second Set^menfs - A little later. 

Gladiolus & Ensiform Appendix - Middle period of life. 
Manubrium & Gladiolus -- In very advanced age. 

RIBS " T^'ee centres each, except in case of two last. 

Shaft - One, in posterior part, 7th or 8th week. - Ossification extends rapidty, and 

reaches situation of permanent (costal) cartilage about 4th month. 

Head ) 

> ~ One each^ 16th to 20th year ; join with shaft about 2lth year. 

Tubercle ) 

Tiie trc'o last ribs^ having no tubercles, are ossified^ each froi^j 
t-wd centres onl^. 
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TABLEAU of the OSSIFICATION of the LONG BONES. 

SHAFT — One centre, from a little before middle to a little after end of 2nd montn : - 

Clavicle & Femue, first - 5th & 6Dh week. 

Metacarpal, Metatarsal Bones, & Phalanges, last - 8th or 9th week. 

At birth, all the shafts are ossified in the greater part of their extent. 

EPIPHYSES — One centre for each, except : - 

Femur - Two additional centres for trochanters. 

Humerus ¥our additional centres iox greater tubjrasiiy, condyles^ &* inner portion o/ trochlea. 

The metacarpal & metatarsal bones (except the first)* have 
their epiphysis at their disial or phalangeal extremity; the first 
metacarpal & first metatafsaL bones and the phalanges have their 
epiphysis at ihcir proximal extremity; the clavicle has its epiphysis 
at its sternal extremity. 

Dates of Appearance of the Epiphyses. 

At Birth - Lower ep. of femur j 

Upper ep. of tibia. 
1st Tear - Upper ep. (head) of femur; 

Upper ep. (head) of humerus (Isfc or 2nd year). 
2nd Year - Lower eps. of tibia, fibula, & radius (Eadius, 2nd or 3rd year) , 

Capitellum & outer portion of trochlea of humerus (2nd or 3rd 
8b D Year - Greater tuberosity of humerus; [year). 

4th Year - Upper ep. of fibula; 

Greater trochanter of femur ; 

Lower ep. of ulna (4th or 5th year). 
5th Year - Upper ep. of radius ; 

Lesser tuberosity & inner condyle of humerus. 
IOth Year - Upper ep. of ulna (tip of olecranon). 
11th or 12th Y. - Inner portion of trochlea of humerus. 
13th OR 14th Y. - Lesser trochanter of femur; 

Outer condyle of humerus. 
18th OR 20th Y. - Sternal end of clavicle. 
8rd to 8th Y. - Eps. of the metacarpal & metatarsal bones, & phalanges. 

Dates of their Union with the Shaft. 

16th Year - Upper ep. of ulna. 

16th or 17th Y. - Outer condyle, & the two porticns of inferior ai^ticular surface of 

[humerus (liith or l7th year). 
17th Year - Lesser trochanter of femur. 
17th OR 18th Y. - Upper ep. of radius; 
18th Year - Inner condyle of humerus. 

Greater trochanter of femur. 

18thto21stY. -Eps. of metacarpal, and metatarsal bones, & phalanges, and 

[lower ep. of tibia. 
19th Ybab - Head of femur. 
' 20th Year - Lower eps. of femur, radius, ulna, & fibula, and upper ep. of 

[tibia. 
21ST Year -Upper ep. of humerus. 
25th Year -Upper ep. of fibula, & sternal end of clavicle. 

In the upper limb, the epiphyses which enter into the formation 
i of the elbow-joint, and towards which the respective nutrient loramina 

are directed, ossify later than the opposite epiphyses, but they tiuite 
i earlier with the shaft. Iii the lower limb, the epiphyses which enter 

I into the formation of the knee-joint, B,n.&Jrom which the respeciive 

nutrient foramina are directed, ossify (except in the case of the upper 
epiphysis of the fibula) earlier than the opposite epiphyses, but they 
unite later with the shaft. 
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THE MUSCLES ATTACHED TO THE BONES OF THE UMBS. 



MUSCLES ATTACHED to BONES of UPPER UMB-lst T, 



The lunacies attached to the 



CIiAVICLS — Are six in number, and are attached aa follows} - 

Sierno- CiaJo'Masioiii ^ Anieriov surface & upper border of iuuer tha*d. 
Pecf oralis Major - Anterior surface & anterior border of iuuer half. 
Del/oii/ -Vpper surface & anterior border of outer half. 
Trapezius -Upper surface & posterior border of outer third. 
Subdavius - Groove on under surface of middle third. 
Stemo-Cleido-Hyoid ^^xxiQixme^yixova. back of iuuer extremity. 

SCAPULA — Seventeen in number, atid are atta^'hed aa follows : -• 

Sitpraspina /us "Inner two-thirds of supraspiuou!* ftMsa. 

Infraspinatus -Inner two-thirds of infraspiuous f(waa Ot vid^o.^ au it>> surface. 

Teres Major -V osier \or aspect of inferior an^K\ 

Teres Minor - Upper two-thirds of poateiior uspeot ^y'C uvUlavy border. 

Deltoid - Upper surface & outer border of uovouuv>u, whole lougoh pf lowor lip ol 

poatoiior bolder of bpiuo. 

Trapezius -Upper surface and inner lorder of aovomioUj whol^ Ivuyth of upptJV Up ui 

postoviov tovdov of apiuo. 

Subscapularis -Inner two-thirda of aubaoupular iossia ^ vid^od ou its auvfaoa. 

Serratus Magnus - Whole lonj^th of untt^rior lip of pustiMivu" bovvlur. 

Rhomboideus J/<z;c;r - Posterior border bobwoeii Bpiue & iufuiiur ftiiijl©. 

Rhoniboideus Minor - Posterior border oppoaito triuu.milui* auuuith aiufuoe at VUUt of apiue. 

Lamtor Anguli Scapulu' -Postoilor Ixirdor butwuou tfpiuo !k> bupuvior augle. 

Omo-Hyoid - Ui)per border on innor sido of Hiipruauupular mUoli. 

J^ong Head of Triceps - Hoii^'h triangular duprutibiun lielow gltiiu>id uuvity. 

Tectomlis Minor - Inner bordju* of eoruooid prijiu'.irt. 

CoracO'Brachialis i ny- .. . , 

cr.zrjrn-. I ~ A 'P "i tjoraeunl jirocead. 
6/ior^ Head of Buepi S 

Long Head oj Biceps -Tup of glenoid ciiviLy, 

Latissimus J)orsi - boi^e.inies, from bafk of inferior angle. 



166 



MUSCLES ATTACHED to BONES of UPPER LIMB-2nd T, 



The mnsoles attached to the 



HUMSRTTS <— Are twenty-fonr in number, and are attached as follows : - 

Supraspinaius - Highest c f the three facets on greater tuberosity. 

Infraspinatus - Middle facet on greater tuberosity. 

Teres Jkfinor ^ LoweBt facet on greater tuberosity, and by a few fleshy fibres into tlij 

neck for a short distance lower down. 
Sudscapularis -^ lieaser tuberosity, and by a few fleshy fibres into the neck for a short 

distance lower dow:i. 
. Teres Major - Inner or posterior edge of bicipital groove. 

Pectoralis Major - Anterior or outer edge of bicipital groove. 

Latissimus Dorsi - Bottom of bicipital groove. 

jDelfoid " "Rongh. triangular prominence a little above middle of outer surface of shaft, 

CoracO'Brachialis - Rough impression a little above middle of inner surface of shaft. 

Bra^hialis Anticus - Lower half of inner & outer surfaces of sha't. 

Inner dr» Outer Heads of Triceps - " 

Inner ^a</ - Posterior surface of shaft below muscnlo-spiral groove, iuner border. 

Outer head - Posterior surface of shaft above musculo-sptral groove, ovter border. 

Supinator Longus - Upper two-thirds of external condyloid ridge. 

Extensor Carpi Radialis Longior - Lower third of external condyloid ridge. 

Extensor CarpisRadialis Brevier - External condyle. 

Extensor Communis Digitorum - „ 

Extensor Minimi Digiti - „ 

Extensor Carpi Ulnaris - „ 

Anconeus - ,» 

Supinator Brevis - ,, 

Pronator Radii Teres (Inner Head) - Inner condyle & internal condyloid ridge immediately 

above it. 
Flexor Carpi Radialis - Inner condyle* 

Palmaris Longus - „ 

Flexor Carpi Ulnaris (Anterior or Outer Head) - Inner condylci 

Flexor Sublimis Digitorum (Middle Head) - „ 
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MUSCULAR ATTACHTS. of BS. OP UPPER LIMB-3rd T. 



The muBoles attaohed to the 



RADTOS — Are n'ne in nnmber, and are attached as follows : - 

Biceps - Back part of bicipital tuberosity. 

Supinator Brevis - Inner, anterior & outer aspects of the bone above bicipital tuberosity 

& oblique line as low down as insertion of p^-onator radii teres. 
Flexor Suhlimis Digitorum (Outer Head) - Oblique line. 

Pronator Radii Teres - Bough impressiuu on middle of outer surface of shaft. 
Flexor Longus Pollicis - Upper two-thirds of anterior surface of shaft. 
Pronator Quadratus - Lower fourth of anterior surface & outer border. 
Extensor Ossis Metacarpi Pollicis - Middle third of posterior surface of shaft. 
Extensor Primi Intemodii Pollicis - Posterior surface of shaft below foregoing. 
Supinator Longus - Outer side of base of styloid process. 

ULNA -~ Are thirteen in number, and are attached as follows : - 

Supinator Brems - Triangular depression below lesser sigmoid cavity & ridge behind the 

depression. 
Brackialis Anticus - Under snrface of coronoid process. 

Flexor Sublimis- Digitorum (Middle Head) - Tubercle on inner surface of coronoid process 

above pronator radii teres. 
Proficttor Radii Teres (Outer I/ead) -"Ridge on inner surface of coronoid process below 

flexor sublimis. 
Flexor Profundus Digitorum - Depression oninner sarface of coronoid process, upper two- 
thirds of anterior & inner surfaces, and, by an aponeurosis which is common 
to it & to flexor carpi ulnaris, upper two-thirds of posterior border. 
Flexor Carpi Ulnaris (Posterior Head) - Inner border of alecranon, and by an aponeurosis 
which is common to it & to flexor profundus, upper two-thirds of posterior' border. 
Triceps -Back part of upper surface of olecranon. 

Anconeus - Hough triangular surface on outer side of olecranon & upper third of shaft. 
Pronator Quadratus - Lower fourth of anterior surface & inner borde»-. 
Extensor Carpi Ulnaris - Middle third of po-terior border. Usually it simply covers, 
but sometimes it arises from, narrow portion of posterior surface internal to the 

vertical ridge. 
Extensor Ossis Metacarpi Pollicis - Outer half of posterior surface below insertion of anconeus. 
Extensor Secundi Interttodii Pollicis - Middle ot outer half of posterior surface. 
Extensor Indicis - Posterior surface below foregoing. 
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MUSCLES ATTACHED to BONES of LOWER LIMB-lst T. 



The muscles attached to the 

INNOMINATE BONE — Are thirty.two in nitmber, and are attached as follows : - 

Ilium -Thirteen: - 

Gluteus Maximus - Superior curved line on dorsum ilii and rough surface between it 

& posterior fifth of orest. 
Gluteus Medius - Dorsum ilii & outer lip of crest between superior & middle curved lines. 
Gluteus Minimus - Dorsum ilii between middle & inferior curved lines. 
Rectus Femoris (Reflected Tendon) - Groove above brim of acetabulum, 

(Straight Tendon) - Anterior inferior spine. 
niacus " Iliac fossa & inner lip of crest. 

Sartofius - Anterior superior spine & upper half of notch below It. 
Tensor Vagina Femoris - Anterior superior spine & anterior fifth of outer lip of crest, 
Obliquus Extemus - Anterior half of outer lip of crest. 
Latissimus Dorsi - Posterior half of outer lip of crest. 
Internal Oblique - Anterior twcthirds of middle lip of crest. 
Transversalis -Anterior three-fourths of inner lip of crest. 

Quadratus Lumborum - Posterior part of inner lip of crest for about two or three Indies 

in front of erector spinaE?. 
Erector Spina - Posterior superior spine & posterior fifth of inner lip of crest. 

Ischium - Fourteen: - 

Gracilis - Inner margin of ascending ramus. 

Adductor Magnus - Ascending ramus & outer side of tuberosity. 

Obturator Extemus - Circumference of obturator foramen. 

Transversus Perincei - Inner & fore part of tuberosity. 

Erector Penis or Clitoridis - Pubic arch & foro pare ol inner side of tuberosity. 

Obturator Intermis - Whole ofinner surface ot true pelvis in front of and behind ob- 

^ ,7 o >i • -N turator foramen. 

Gemellus Superior f 

Levator Ani ^ - Spine. 

Coccygeus j 

Gemellus Inferior - Upper part of outer lip of tuberosity. 

Quadratus Femoris - Whole length of outer lip of tuberosity. 

Biceps (Long Head) - Lower & inner of the two surfaces on back part of tuberosity. 

Semitendinosus " Lower & inner of the two surfaces on back part of tuberosity. 

Semim-itibranosus - Upper & outer of the two surfaces on back pari of tuberosity. 

Pubes - Twelve :- 

Feet incus - Ilio-pectineal line & surface in front of it. 

Adductor Longtts - Front of body immediately below the crest & close to angle. 

Adductor Brevis - Front of body for about two inches below adductor longus & between 

,,, ,, ^ ^ /. , -,. gracilis & obturator extern us. 

Adductor Magnus -Lower part of descending ramus. 

Gracilis - Inner margin of ramus & lower half of inner margin of body. 

Obturator Extemus - Circumference of obturator foramen. 

Obturator Intermis - Whole of inner surface of true pelvis in front of & behind ob- 

„ , , . , turator foraniei-. 

Rectus abdominis ^ 

Pyramidalis > - Crest. 

Conjoined Tend, of Int. Oblique dr* Transv. j 

levator Ani - Back of body. 
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MUSCLES ATTACHED to BONES of LOWER LIMB-2nd T. 



The muscles attached to the 

PCMUR '— Are twenty •fear in namber^ and are attached as follows : *• 

Vasius ExUnius • Anterior border of great trochanter h horiaontal ridge on its onter sur- 
face; rough line firom great trochanter to Unea aspera; whole length of onter lip 

of linea aspera and line from Unea aspera to oater condyle. 

Vastus Intemus - Line from inner side of neck of femar to Unea aspera ; whole length of 

inner lip of linea aspera k Une from linea aspera to inner condyle ; inner surface. 

Crureus - Anterior & outer surfaces from anterior intertrochanteric Une to within a few 

inches of condyles. 
Taking the vastus intemus ft the crnreus as forming but one muscle, and 
deRcribi ng the Quanrkeps cxUnsor femoris as a Triceps ^ we may say that tho 
"VASTUS INTERNUS" arises from: - Hne from inner side of neck of femur 
to linea aspera; whole length of inner lip of linea aspera & line from linea 
aspera to inner condyle; nearly whole of »«« r, anLrior and outer surfaces of 

shaft of femur. 
Subcrureus - Lower part of anterior surface of femur. 
Psoas Magnus - Lesser trochanter. 

Iliacus - Upper part of line from trochanter minor to linea aspera in front of pectinens. 
Pectintus - Upper part of Une from trochanter minor to linea aspera, & into the bone be- 
hind trochanter minor. 
Adductor />/;^//j -Middle third of inner Up of linea aspera between vastus internusft ad- 
ductor magnns. 
Adductor Brruis - Upper part of linea aspera & lower part of line from it to lesser tro- 
chanter below h behind peotinens. 
Adductor Magnus - Lower part of line from great trochanter to linea aspera, whole lens:th 
of inner Up of linea aspera & line from it; to inner condyle; by a strong tendon 

into tuberola at upper A back of inner condyle. 

Biceps (Short Head) - Whole length of outer Up of linea aspera between adductor macrnns 

& vastus externus, and from inferior external dirision of linea aspera to within 

two inches of outer condyle. 
Gluteus Maximus - Bough Une from great trochanter to Unea aspera. 
Gluteus Medius -0\i\\Q^<Q line on outer surface of great trochauter. 
Gluteus Minimus - Anterior border of great trochanter, 
Pyri/ormis - Posterior part of uppejr border of great tr«>chant*r. 
Obturator Intemus -Upper border of great trochanter in frv^nt of prrifi^rniia. 

Gemdlus Superior, ^ Indirectly, by ioinin- tendon of fc^ivir.>ini:. 
Gemellus Injerwr. } j> j j s. » ^ 

Quadratus Femoris - Upper part of Une4i quadraii on bAok of ^rxNiH liwhauier. 

Obturator Extcrnus - Digital fossa. 

<7i2j//A-//<:v///«J - Depressions at upper and ba<^k }^;aT5 ^^;'' ^.*r,*:vV*» a a^ K'^w^ewr pjirt of the 

5<*'o ^, :<^rxV a;>it*-.oA*« oJ;* liutM a$[>era. 

Flantaris - Lower part of outer division of ^h\t»Ji *s;vr'j»^ 

/^///<fi/j - Anterior & deepest p.irt of crix»f^ -iMifi w;^? sAsV* s** vM5i>ir vvuvivl^ of femur 

Semimembranosus - Posterior & upj>or jvaU v^*: oj;4^ vvvi,»i.t?. 
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MUSCULAR ATTAOHTS. of BS. of LOWER LIMB-3rd T. 



The muscles attached to the 



TIBIA — Are ten in number, and are attached as follows : - 

Tibialis Anticus - Outer tuberosity & upper two-thirds of outer surface of shaft. 
Extensor Longus Digitorum -Outer tuberosity. 

Sartorius - Upper part of inner surface of shaft coveiing tendons of gracilis & semiten- 

dinosus. 
Gracilis - Upper part of inner surface of shaft above semitendinosus, and beneath sartorius. 
Seinitendinosus - Upper part of inner surface of shaft below gracilis & beneath sartorias. 

Semimevibranostis - Posterior part of inner tuberosity; groove on inner side of inner 

tuberosity. 
Foplitcus - Inner two-thirds of triangular surface on back of upper part of shaft. 
Salens - Middle third of inner border, and oblique line on posterior surface of shaft. 

Flexor Longus Digitorum -l^Qster'iov surface of shaft below oblique line & internally to 

attachment of tibialis posticus. 
Tibialis Posticus - Posterior surface of shalt below oblique line & externally to attach • 

ment of flexor longus digitorum. 

PX3ULA "^ Arc nine iu number, and are attached as follows: - 

Extensor Longus Digitorum - Upper three-fourths of anterior surface of shaft. 

Extensor Proprius Pollicis - Middle two-fourths of anterior surface of shaft internally to 

extensor longus digitorum. 
Peroneus Tertins - Lower fourth of anterior surface of shaft. 

Peroneus Longus - Head & upper two-thirds of outer surface &of r*nterior & posterior bor- 
ders. 
Peroneus Brevis - Lower two-thirds of outer surface of shaft, passing upwards iu a pointed 

process beneath peroneus iongus. 
Biceps - Outer side of head. 

Soleus - Back of head & upper third of posterior surface of shaft. 
Flexor Longus Pollicis - Lower two-thirds of posterior surface of Hhaf^. 
Tibialis Poiticus - Upper three-lbarths of inner surface of shaft. 
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A GRAPHIC PRESENTATION OF SOME OF 

THE PRINCIPAL DATES 

or THE 

APPEARANCE OF THE SEVERAL CENTRES OF OSSIFICATION. 

AifD or 

THEIR UNION. 



It is the Anthor*8 distinct experience that by far the easiest aiu) itti>eit cvrUiQ 
way to learn the centres of ossitication, - with their dates of appearance and tbvir datt^ak 
of aojon, -is by repeatedly going over them, in proper sHarrssion^ oh tk^ m-tnni bojots ' 
mainly on the articnlated hameras, radios, ulna, - or femur, tibia, fibula, as the ca^ um^v 
be* -the hase of the skoll, the spine ou catgut, &c., - perha^vi marking their situatio^u xviih 
a piece of chalk, and, of course, distinctly rehearsing the corres}x>m\iug weeks^ mt^uch^v vvr 
years.* 

The following diagrams will be found to assist the stmient in this e\evviA'. I^b^> 
are rough presentations of the bones above referred to, with the situatiou^i a^-^ aW\e \u^T^v\i 
in numerical order, and briefly described. 

They will further guard him against a i*eal danger. They wiU pr^\tu( k\> 
getting out of count, so to speak, and thus learning the dates wrong, and i\\v^\\ ha>iu^ Uvov^ 
to unlearn and leai^ again. 



Anyone who has attempted to count a number of objects very much uUki^ - «Hy 
a number of railings surrounding an enclosure, or a nuutber uf similuv chulk inuvk» ww iS 

{Continued^ p, 17S.) 



* It will be seen that, in the matter of otibitlralion, to Knou uuu'a liuu-u is luui-liiudl) Id ha\ti 
mastered the entire subject. Any knnwIedK-e of Honuhti\elo)iuuiil worth h)iiukiiiH or iiitiat itt<( on 
familiar acquaintance with its chronology - with Hoiim hundruit ami titty or I\M) luniiinii datt'u of ii\eulh 
wh!<di no ordinarj' student can witiiesn, and having all^ohlle).\ no (oiiiu'iiioii oiiu vsith thf iithci'. \N li.it 
the feat of memory involved in arM^uirin^ Hiich familiarity luuiit umtumi to iuu.\ in u lULit^aiuv liu Jml^fil ol 
b}- oompiuisou with the relatively quite aiinple mattur, - itlttiiuili, howrver, to iiiHit}, uf luaniiiiy titw 
surfaces and facets of the fifteen carpal ami iar«ttl lnjim&. An> iielp iituaL liu vnuIi uiucd hurt'. 



DATES OF OSSIFICATION OF LONG BONES OF 
' UPPER LIMB - Epiphyses. (Figures 173a to n.) 
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DATES OP OSSIFICATION OF LONG BONES OF 
LOWER LIMB - Epiphyses. (Figures I73n to x.) 



ZOth 20 th 

Yeir. Year. 



c?® 



Krth. Year. 




APPEARANCE OF CENTRES. 

1. Lower Ep. o( leunii. 

.BT YCA>. 

% Upper Ep. ol Cibin, 

S. Upper Ep. <heail) of [eniur. 



', Upper Ep. of flbula. 



UNION OF CENTRES. 




& 1^ 
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Year. Year. 
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Year. Year. Year. 
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1^ 1^ 1^ 
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DATES OP OSSIFICATION OP THE BONES OP 

SKULL. (Figures 173x to ww.) 



TH 



^ 




7tii or 8th Week.— Cs. fori, parietal ; 2, frontal ; 8, squamo-zyifomatic 
portion of temporal ; 4, palate ; 5, upper and larj^eir portion of malar 
bone ; 6, lower and smaller portion. 




P 

8tii Week.— Cs. for 7, nasal; 8, lachrymal; 9, vomer; 10, pre 
maxillary ; II, facial portion of superior maxilla ; 12, back part of 
alveolus ; 13. orbital plate ; II, palate process ; 16, tabular ; 16, condy- 
lar ; 17, basilar portions of occipital ; 18, great wing of sphenoid & 
external pterj'goid plate ; 19, posterior part of bod^'. 
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9tii Week.— Cs. for 20, lesser wing of sphenoid ; 
21, anterior part of body. 




10th Week.— Cs. for 22, nasal ; 23, nialar processes of superior 
niaxilla ; - 24, greater part of upper jaw united. 





3rd Month.— C. for 25, tympanic portion of 
tempoial bone. 



4th Month.- O. for 26, lingula of sphenoid ; 27, interior pterygoid 
plate ; - 28, antrum excavated. 



is J 




.— W, iDiernal plerjifoiiJ pJaie 





B UoHTH.— C, for 37, grefet*r comu of hyiAi 



2/2Ws\S 




R EiMH." Cs. tor 41, stjio-bjaj ; 4S, 



^. 



1«T Ybab.— C. (ot 4S, borizonWl 4 perpendiraUr pistes 
of ethmoid ;- 44» union by aiitaK of tvohalvea of fronbi]bon«; 
46, KreAtfir wings uid external pterygoid plates ot Bpbeni^d 
joined to body ; 1*, tympuio-hyal ; and *7, squ«inn.«iiraniRt.ii- 
portions o( temporal Joined to pstro-mutoid. 



no-iygomstic 



!nd Year.— 48, union of latcnd mue 
with horizontal and perpendiciUar plBC«a 
ot two halves ot frontal bone ; 60, mast 
begins (o pmtnide. 






IR Sth y>ia.-6i, ethi 





Yeak.— W, union of oondylnr ft bwilar pottion* 




19ru on 10m TuR.— B8, liuilsr portion of occipiul Joint 
of spiienaid; i7f compledon of union bttw»n sph«n<: 
sphenoidal tuj-blnated bonea ; £8, mastoid wlls exi^vued 




HntDLE or Lint.— 60, union ol body ft gnater 




IK.— TO, union ol body fi 
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(pontinued from page 165.) 

blackboard, - will have noticed how easily in such cases the eye loses its bearings. 
Something very similar is found to occur in regard to the grasp by the mere memory of a 
number of dates or other symbols. 

The fact, to the Author's mind, should involve the co7idemnation of all kind of 
mere memory work. 

But if such work has to be done as in " getting up '- the series of numerals here 
presented,"* it will be found a great relief to have a means of segmenting the series, so to 
speak, by some kind of rallying points. 

Such rallying points are most conveniently supplied in the present case by the 
several dates referring to the sphenoid. This bone has its dates of ossification most 
widely scattered, indeed practically covering the whole ossification period. The Author 
would press that, in regard at least to the ossification of the skull, this bone should first 
be thoroughly learnt, and then the dates referring thereto carried mentally throughout 
the entire series of dates presented by the other bones, t 



But of the whole thing may it not be asked. Cut bono ? That the dates of union 
with the shaft of the epiphyses of certain of the long bones, more particularly those of 
the lo^er limb, are important in surgery, is of course evident. But this is a point which 
should come in, it is submitted, in connection with the customary clinical remarks on 
joint-excisions and oa the separation of epiphyses. Such remarks deal with dates vevi/ 
roughly given. Is there any real advantage in the greater precision with which the 
matter is dealt with in connection with the question of ossification ? It is believed not. 
And is there any real advantage to the practitioner in extending the detailed investigation 
to all the bones of the body ? It is also believed not. Where are the surgeons of any 
standing who could correctly go throagh the entire series of the dates of oss'fication, or 
even any considerable portion thereof ? Rather are not those who can accomplish such 
feat at a real disadvantage in regard to becoming surgeons in the proper sense of the term ? 
Such must have had their attention turned away for long periods from observing in any 
true sense, and riveted on mere mechanical rem' mbering. 

It is believed that the dates referring to the short and fiat bones have been more 
than sufiiciently presented in the first instance. 

The accompanying diagrams have been very skilfully di'awn for the Authors by 
Mr. Sidney Maynard Smith, of St. Mary's Hospital. 



* But has it to be done ? Referring to such an all-iiuportant structure as tlie spine, it will be 
admitted that everybody should know that the lateral centres of the vertebrae appear before the central 
centres, that the two halves of the vertebral arches are joined to each other before the arches are joined to 
the bodies, &c. ; but would even the most insatiable crammer maintain that there is anything to be gained 
by getting up all the thirty dates given on pages 176 and 177 ? 

t The temporal bone comes next to the sphenoid in the special respect referred to ; and its dates 
might be similarly utilised. 
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18, 
19, 
20 
21 



Fig. 173hhh.— the dates of ossification of the sphenoid. 

• 1 8th Week— / ^' ^^^ gi'eat wing and external pterj'goid plate. 
. / \ 0. for posterior part of body. 

•I 9th Week- i^- tor lesser wing. 
. » to. for front part of 



part of body. 



2«- [4th Month-^ S- '^' !i"8^^ 

27.) I G. for internal pterygoid plate. 

30. 4th or 5th Month — Union of Cs. for posterior part of body. 

31. 5th Month— C. for sphenoidal turbinated bone. 

34. 6th Month — Internal pterygoid plate joined to external. 

36. 8th Month— Union of pre- and post-sphenoid. 

40. At Birth — Lesser wing joins front part of body. 

45. 1st Year — Greater wing and external pterygoid plate joined to body. 

54. 10th or 12th Year^Union of sphenoid and sphenoidal turbinated bones begins. 

57. 18th or 20th Year— Completion of union of sphenoid and sphenoidal turbinated bones. 

N.B.— The numerals in the above Figure and list range with those given in respect of the 
ossification of the skull generally on pp. 170 to 175. 
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FlO. 174.— THB BUOCEMION OF CENTEX8 FOR THE LOWER JAW APPBAXISQ I^f THE 6TH WEKK, OR A LITTLE LATER, (See p. IM.) 




Fig. 176.— THE succession of centres for the PETRO-MASTOID PORTION OF THE TEMPORAL BONE APPEARIKO ABOUT THE 6tH MONTH. 

{See p. 154.) 



